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OPERATIVE  INJURY  OF  THE  COMMON  AND  HEPATIC  BILE-DUCTS  ^ 

By  DANIEL  N.  EISENDRATH,  A.B.,  M.D.,  F.A.C.S.,  Chicago 


ATTENTION  was  called  in  a  previous 
/  \  article-  to  the  importance  of  a  more 
^  ^  widespread  knowledge  of  the  varia- 
tions from  the  normal  of  the  distribution  of 
the  blood-vessels  of  the  biliary  region  as  well 
as  the  unusual  modes  of  union  of  the  bile- 
ducts.  Although  my  own  investigations  were 
entirely  in  the  direction  of  the  study  of  the 
variations  in  the  mode  of  union  of  the  cystic 
and  hepatic  ducts,  further  examination  of 
the  dissections  revealed  the  fact  that  they 
presented  nearly  every  form  of  vascular 
anomaly  which  had  been  described  by  Rio 
Branco  and  Descomps.  I  have,  therefore, 
had  drawings  made  of  these  specimens  be- 
cause they  convey  a  better  conception  of  the 
actual  conditions  found  at  operation  than  any 
diagrams. 

The  object  of  the  present  paper  is  two-fold: 
first,  to  present  these  anomalies  of  the  ducts 
and  vessels  as  found  in  my  own  specimens 
(Figs.  12  to  24),  and  second,  to  show  by  a 
tabulation  of  a  series  of  51  case  reports  (50 
from  the  literature  and  personal  commu- 
nications) including  one  of  my  own,  that 
accidents  during  operations  on  the  bile- 
ducts  are  not  infrequently  due  to  such 
anomahes. 

The  investigations  of  Rio  Branco  and 
Descomps  on  the  anomalies  of  the  blood- 
vessels of  the  biliary  region  and  of  Ruge, 
Kunze,  Descomps,  Behrend,  and  myself  on 
the  bile-ducts  show  that   the  surgeon   who 


2  J.  Am.  M.  A5S.,  1918,  Ixxi,  864. 


wishes  to  minimize  the  chances  of  such 
accidents  must  be  famihar  with  the  following 
observations : 

1.  The  standard  textbooks  of  anatomy  do 
not  mention  the  variations  which  are  of  such 
importance  to  the  surgeon.  The  cystic  artery 
is  described  as  a  single  vessel  arising  from 
the  right  hepatic  (Fig.  i)  shortly  after  the 
latter  passes  behind  the  main  hepatic  duct. 
Again  the  mode  of  union  of  the  cystic  and 
hepatic  ducts  is  stated  as  being  always  of  the 
acute  angular  type.  No  mention  at  all  is 
made  of  the  plexus  of  veins  and  arterioles 
which  lie  on  the  surface  of  the  common  duct 
(Fig.  i)  and  cause  an  obstinate  haemorrhage 
if  overlooked. 

2.  The  right  hepatic  artery  varies  greatly 
in  its  relations  to  the  main  hepatic  and  cystic 
ducts  (Figs.  2,  13,  14). 

3.  The  variations  in  the  course  of  the  gas- 
troduodenal  artery  and  of  one  of  its  chief 
branches,  the  pancreaticoduodenal,  must  be 
borne  in  mind  in  operations  on  the  common 
duct  (Figs.  3  and  i6). 

4.  The  cystic  artery  does  not  always  arise 
from  the  right  hepatic  artery  after  the  latter 
crosses  the  right  edge  of  the  main  hepatic  duct 
(Figs.  4  and  17). 

5.  There  is  a  single  cystic  artery  in  only 
88  per  cent  of  individuals  instead  of  in  100 
per  cent  as  is  generally  taught.  Even  when 
single,  the  cystic  artery  does  not  always  arise 
from  the  right  hepatic  (Fig.  5).  An  overlooked 
cystic  artery  arising  from  the  gastroduodenal 


iRead  before  the  Chicago  Surg'cal  Society,  May  7,  1920. 
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Fig.  I.  Blood  supply  of  gall-bladder  and  extrahepatic 
bile-ducts  and  mode  of  union  of  latter  as  described  in  the 
standard  textbooks  of  anatomy.  .1 ,  Plexus  of  veins  on 
surface  of  common  duct.  B,  Angular  mode  of  union  of 
cystic  and  hepatic  ducts  to  form  the  common  duct.  Cystic 
artery  arises  from  right  hepatic  and  enters  gall-bladder  at 
its  neck,  dividing  into  two  branches  at  this  point.  Cystic 
artery  distributes  small  branches  which  anastomose  on 
the  surface  of  common  duct,  with  the  branches  of  the 
pancreaticoduodenal  artery.  Note  how  right  hepatic 
arterv'  passes  behind  main  hepatic  duct  before  giving  off 
cystic  artery. 

(Figs.  5  and  i8)  may  cause  severe  bleeding 
when  accidentally  divided. 

6.  In  12  per  cent  of  individuals  there  are 
two  cystic  arteries,  both  of  which  do  not 
always  arise  from  the  right  hepatic  (Fig.  6). 
In  my  own  case  (Group  4),  after  one  cystic 
artery  had  been  ligated  during  cholecystec- 
tomy, severe  bleeding  occurred  from  an  over- 
looked second  cystic  artery.  The  hepatic 
duct  was  included  in  the  grasp  of  the  forceps 
while  attempting  to  control  the  haemorrhage 
from  the  stump  of  a  retracted  second  vessel 
(Fig.  26). 

7.  In  only  75  per  cent  of  individuals  do 
the  cystic  and  hepatic  ducts  unite  at  an  acute 
angle.  When  this  does  occur  the  terminal 
2  centimeters  are  firmly  held  together  by 
fibrous  tissue  (Fig.  7) .  In  1 7  per  cent,  the  ducts 
pursue  a  parallel   course  before   they  unite 


(Figs.  7,  19,  20,  and  21).  The  latter  may  not 
take  place  until  ^4  to  1  centimeter  above  the 
ampulla.  In  8  per  cent,  the  cystic  duct  makes 
a  spiral  twist  around  the  front  (Figs.  7,  22, 
and  23)  or  the  back  (Figs.  7  and  24)  of  the 
main  hepatic  duct  before  they  unite  to  form 
the  common  duct.  The  clinical  possibilities 
of  such  variations  are  well  shown  in  Figure  8. 

8.  Anomahes  in  the  hepatic  and  common 
ducts  may  be  found  (a)  as  variations  in  the 
mode  of  union  of  the  right  and  left  hepatic 
ducts  before  the  main  hepatic  duct  is  formed 
(Fig.  g),  or  (b)  as  accessory  hepatic  ducts 
(Fig.  10),  or  finally  (c)  as  a  double  common 
duct  (Fig.  11). 

Before  I  take  up  the  question  as  to  how 
accidents  due  to  the  presence  of  any  of  the 
anomalies  just  described  can  be  avoided,  it 
may  be  of  interest  to  survey  the  injuries  to 
the  ducts  which  have  been  reported  up  to  the 
time  of  writing  this  paper. 

J.  H.  Jacobson^  collected  all  of  the  cases 
reported  up  to  1916  and  Ellsworth  Eliot-  all 
of  those  published  to  1918. 

I  did  not  feel  satisfied  that  all  of  the  cases 
included  in  both  of  these  reports  were  due  to 
injury,  hence  careful  examination  of  all  of 
the  individual  contributions  was  undertaken. 
A  number  of  these  case  reports  when  examined 
in  the  original  proved  the  injuries  to  be  lacera- 
tions or  strictures  of  the  ducts  which  had 
occurred  as  the  result  of  pathological  changes 
incident  to  the  biliary  infection. 

Excluding  such  cases  I  have  been  able  to 
collect  51  injuries  of  the  bile-ducts  due  either 
to  errors  in  technique  or  to  anatomical  varia- 
tions. Thirty-three  of  the  case  reports  are 
included  in  the  papers  of  Jacobson  and  Eliot. 
Eighteen  additional  cases  have  been  added 
from  three  sources:  (a)  from  pubHcations 
which  have  appeared  since  those  of  the  above- 
mentioned  authors,  (b)  from  personal  com- 
munications, and  (c)  a  report  of  a  personal 
case. 

I  have  divided  the  51  cases  into  4  groups: 

I .  Those  in  w^hich  the  injury  was  recognized 
at  the  time  of  the  operation  or  shortly  there- 
after and  immediate  repair  instituted.  The 
majority  of  cases  (26)  belong  in  this  group. 

1  Am.  J.  Obst.,  1916,  Xxs.,  948. 

2  Surg.,  Gynec.  &  Obst.,  1918,  xx\i,  81. 
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Fig.  2.  Relations  of  the  right  hepatic  artery  to  the 
main  hepatic  duct.  ,1,  In  70  per  cent  the  right  hepatic 
artery  runs  behind  the  main  hepatic  duct  and  the  cystic 
arterj'  arises  just  be\'Ond  the  right  edge  of  the  duct.  B, 
In  12  per  cent  the  right  hepatic  artery  passes  across  the 
front  of  the  main  hepatic  duct  before  entering  the  right 
lobe  of  the  liver.  L\  In  10  per  cent  the  right  hepatic  artery 
runs  parallel  to  the  cystic  duct  throughout  its  course  and 
lies  in  close  pro.ximity  to  the  neck  of  the  gall-bladder  before 

2.  Those  in  which  an  immediate  or  early 
repair  of  the  injury  was  not  successful  so 
that  a  secondary  operation  was  necessary. 
There  were  4  cases  in  this  group. 

3.  The  injury  was  overlooked  at  the  time 
of  the  primary  operation  so  that  only  a 
secondary  operation  (usually  for  a  stricture) 
was  performed.  There  were  14  cases  in  this 
group. 

4.  In  the  last  group  are  included  miscel- 
laneous cases  as  described  in  the  footnote 
under  Group  4. 

Analysis  of  the  51  cases  reveals  the  fact 
that  there  are  s  modes  of  iniurv  as  follows: 


entering  right  lobe  of  liver,  .\rtery  could  be  easily  injured 
during  cholecystectomy.  D,  In  8  per  cent  the  right  hepatic 
artery  crosses  the  right  edge  of  the  main  hepatic  duct  and 
then  enters  liver  or  forms  a  ring  around  hepatic  duct. 

The  abbreviations  employed  are  identical  in  Figures  2, 
3,  4,  and  5.  mha.  Main  hepatic  artery;  Ilia,  left  hepatic 
artery;  rhu.  right  hepatic  artery;  ca,  single  cystic  arter>", 
gda,  gastroduodenal  artery;  pda,  pancreaticoduodenal 
artery;  sea,  second  cystic  arter}\ 

1 .  A  resection  of  the  junction  of  the  cystic, 
hepatic,  and  common  ducts  (12  cases).  This 
often  results  from  the  angulation  incident  to 
traction  during  cholecystectomy  (C  in  Fig.  25), 
especially  when  a  clamp  is  applied  to  the 
cystic  duct.  The  defect  remaining  after  such 
an  excision  of  the  angle  of  junction  of  the 
three  ducts  is  shown  in  D  of  Figure  25. 

2.  Tear,  hgation,  or  division  of  the  main 
hepatic  duct  during  cholecystectomy  (19 
cases).  This  injury  may  occur  (a)  during 
separation  of  the  pelvis  (whether  on  the  upper 
or  lower  side)  of  the  gall-bladder  (A  and  B  of 
Fig.  25)  from  the  common  or  hepatic  ducts, 


u 

Fig.  3.  Variations  of  the  gastroduodenal  artery  in  rela- 
tion to  the  common  duct.  A ,  In  76  per  cent  a  branch  of 
the  gastroduodenal  arter}-  crosses  the  common  duct. 
B,  In  38  per  cent  the  gastroduodenal  artery  arches  across 
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the  left  border  of  the  common  duct.  C,  In  20 
gastroduodenal  artery  itself  passes  across  the 
common  duct. 


per  cent  the 
front  of  the 
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Fig.  4.  Relation  of  the  single  cystic  artery  to  the  main 
hepatic  ducts.  ^,  In  71  per  cent  the  cj^stic  artery  arises 
to  the  right  of  the  main  hepatic  duct.  B.  In  27  per  cent 
the  cystic  artery  arises  on  the  left  side  of  the  hepatic  or 


common  ducts  and  must  cross  one  of  these  to  reach  the 
neck  of  the  gall-bladder.  C,  In  2  per  cent  the  cystic  artery 
arises  behind  the  main  hepatic  duct  and  if  it  should  retract 
it  is  easy  to  include  the  duct  in  the  grasp  of  the  forceps. 


maR. 


UDK. 


Fig.  5.  Anomalies  in  the  origin  of  the  single  cystic 
artery.  A ,  There  is  only  one  cystic  artery  in  88  per  cent 
of  indixiduals.  In  82  per  cent  of  these  it  arises  from  the 
right  hepatic  artery.  5,  In  3  per  cent  of  the  88  per  cent 
the  cystic  artery  arises  from  the  main  hepatic.    C,  In  2  per 


cent  of  the  88  per  cent  the  cystic  arterj-  arises  from  the 
left  hepatic,  i*,  In  i  per  cent  of  the  88  per  cent,  the 
cystic  artery  arises  from  the  gastroduodenal  arter>'.  This 
is  a  very  important  anomaly  if  the  artery  is  looked  for 
onh-  in  usual  place,  i.e.  arising  from  right  hepatic. 


Fig.  6.  Various  modes  of  origin  of  double  cystic  arteries. 
-4,  In  8  per  cent  of  the  cases  having  two  cystic  arteries, 
both  vessels  {ca)  arise  from  the  right  hepatic  artery.  B. 
In  2  per  cent  one  artery  arises  from  the  right  hepatic  and 


the  other  {sea)  from  the  gastroduodenal  artery.  C,  In  i 
per  cent  one  artery  arises  from  right  hepatic  and  the  other 
{sea)  from  the  main  hepatic  (hepatica  propria)  artery.  Z), 
In  I  per  cent  both  vessels  arise  from  right  hepatic  arterj'. 
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Fig.  7.  Variations  in  the  mode  of  union  of  the  cystic  and  main  hepatic  ducts. 
A,  Normal  (75  per  cent).  Unite  at  acute  angle.  Terminal  2  centimeters  parallel  and 
firmly  held  together  by  fibrous  tissue.  B,  Short  parallel  type.  Parallel  for  5  centi- 
meters or  more  as  far'as  upper  border  of  pancreas.  C,  Long  parallel  type.  Parallel 
almost  throughout  course,  i.e.,  to  within  one-half  to  one  centimeter  from  ampulla  of 
Vater.  B  and  C  together  occurred  in  1 7  per  cent  of  author's  cases.  D  and  E ,  Anterior 
and  posterior  spiral  t\T3es  occurred  in  8  per  cent.  Xote  how  the  cystic  duct  wmds 
around  the  anterior  fo'r  posterior)  surface  of  the  hepatic  duct  to  enter  its  left  border. 


Fig.  8.  Possible  locations  of  the  calculi  in  cases  with 
anomalies  of  the  mode  of  union  of  the  cystic  and  hepatic 
ducts.  A,  Calculus  in  cystic  duct  of  short  parallel  type 
can  compress  hepatic  duct  and  cause  same  symptoms  as 
calculus  in  that  duct.  B,  Calculi  in  long  parallel  type  of 
ducts.    Could  cause  great  technical  difficulty  in  removal 


with  possible  injury  of  ducts.  C,  Calculi  in  spiral  cystic 
duct.  Ver\'  puzzling  clinical  picture  if  one  (single  arrow) 
compresses  hepatic  duct  and  other  obstructed  a  cystic 
duct  (double  arrow)  emptying  into  hepatic  duct  on  its 
left  side.  D,  Similar  possibilities  in  posterior  spiral  t>-pe 
from  clinical  and  operative  standpoint  as  in  C. 
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Fig.  lo.  Accessory  hepatic  ducts.  .4  ,  Normal  relations, 
no  anomalies  of  the  hepatic  duct  present.  B,  Accessor}' 
hepatic  duct  emptying  into  right  hepatic  duct.  C,  Acces- 
sory hepatic  duct  empties  into  main  hepatic  duct.  D, 
Accessory  hepatic  duct  empties  into  angle  of  junction  of 
cystic  and  main  hepatic  ducts.  E,  Accessory  hepatic  duct 
empties  into  cystic  duct.  F,  Two  accessory  hepatic  ducts 
empty  into  gall-bladder  (Kehr's  case) . 


or  (b)  when  the  cystic  duct  is  very  short  or 
much  dilated  {E  and  F  of  Fig.  25),  or  (c)  when 
the  cystic  and  hepatic  ducts  are  parallel  (.4 
in  Fig.  27)  or  the  cystic  duct  winds  around 
the  main  hepatic  duct  {B  in  Fig.  27). 

3.  Common  duct  resected  (16  cases).  This 
may  occur  in  one  of  the  ways  described 
under  i  and  2  or  the  duct  may  be  included 


in  a  clamp,  resected  or  divided  during  chole- 
cystectomy or  it  may  be  torn  during  a  chole- 
dochotomy. 

4.  Anomalies  of  the  hepatic  duct  (i  case). 
This  case  was  reported  by  Kehr.  The  right 
hepatic  duct  emptied  into  the  cystic  duct 
and  was  included  in  the  clamp  applied  to  the 
cvstic  duct. 


Comli. 


L.HT) 


-Con^D 


Fig.  9.  Anomalies  of  the  right  hepatic  duct.  A ,  Right 
hepatic  duct  (rhd)  empties  into  the  cystic  duct  (cys.d).  B. 
Cystic  duct  empties  into  the  right  hepatic  duct  (r/id). 
Lhd.   Left  hepatic  duct.    Com.d.    Common  duct. 


Fig.  II.  Double  common  duct.  Note  calculus  lying  in 
one  of  two  parallel  common  ducts.  There  is  a  communica- 
tion between  the  cystic  and  the  main  hepatic  ducts 
(Kehr's  case). 
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Fig.  12.  Specimen  showing  normal  angular  mode  of 
union  of  cystic  and  hepatic  ducts.  Note  parallelism  for 
last  2  centimeters  of  these  two  ducts.  The  common  duct 
is  almost  entirely  surrounded  by  pancreas. 


5.  Main  hepatic  or  common  ducts  ligated 
or  resected  during  effort  to  grasp  the  bleeding 
stump  of  a  single  cystic  artery  (A  of  Fig.  26), 
or  an  overlooked  single  cystic  artery  having 
an  anomalous  origin  (B  of  Fig.  26)  or  a  second 
cystic  artery  (C  in  Fig.  26)  as  in  the  writers' 
case  (Group  4,  Case  7).  There  were  3  cases 
which  can  be  placed  under  the  head  of  this 
mode  of  injury. 

IMMEDIATE    AND    REMOTE    EFFECTS 

The  immediate  mortahty  in  the  51  cases 
was  comparatively  slight,  i.e.  only  3,  two  of 
pneumonia  and  one  of  cholaemia.  The  late 
mortahty  was  also  small,  only  one  death  from 


Fig.  13.  Specimen  showing  extremely  short  cystic  duct 
and  pelvis  of  the  gall-bladder  on  its  upper  side  (reversed 
ampulla  or  pehis). 

cholangeitis,    7    months    after    the    primary 
operation. 

There  were  42  apparently  complete  recov- 
eries following  operative  measures.  No  end- 
results  are  given  in  the  reports  of  5  cases. 

METHODS    OF    REPAIR 

I  have  attempted  to  show  in  Figures  28 
and  29,  the  most  frequently  employed  meth- 
ods of  repair.  These  varied,  of  course,  accord- 
ing to  the  time  at  which  the  case  was  first 
seen,  according  to  the  length  of  the  gap  or 
defect,  and  according  to  whether  it  was 
possible  to  utilize  the  distal  portion  of  the 
common  duct. 

The  ideal  procedure,  and  one  only  applicable 
as  a  rule  to  recent  cases,  is  circular  suture 
of  the  divided  ends  {A  of  Fig.  28).    At  times 
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Fig.  14.  Specimen  showing  normal  angular  mode  of 
union  of  cystic  and  hepatic  ducts.  The  main  feature  of 
the  specimen  is  that  the  right  hepatic  artery  is  at  first 
parallel  to  the  cystic  duct,  then  passes  close  to  the  neck  of 
the  gall-bladder,  and  enters  the  right  lobe  of  the  liver. 
This  anomaly  is  of  great  importance  in  connection  with 
possible  injury  of  the  arter\-  during  cholecystectomy. 

only  a  portion,  usually  the  posterior  half, 
can  be  approximated.  The  methods  of  end-to- 
end  anastomosis  with  the  aid  of  a  rubber  tube 
allowed  to  emerge  through  a  separate  opening 
in  the  duct  (B  of  Fig.  28)  or  through  the 
ampulla   of  Vater,   i.e.    into    the   duodenum 


Fig.  15.  Specimen  showing  how  right  hepatic  artery 
forms  a  loop  in  front  of  hepatic  duct. 

(C  of  Fig.  28)  rank  second  in  the  choice  of 
methods. 

Reconstruction  of  the  hepatic  or  common 
ducts  over  a  rubber  tube  with  the  aid  of 
omentum  (D  of  Fig.  28)  is  preferable  in  cases 
where  there  is  a  gap  between  the  ends.  The 
use  of  fascia  or  of  a  vein  to  bridge  the  gap 
has  never  been  accepted  as  a  suitable  sub- 
stitute for  omentum. 

End-to-end  anastomosis  over  a  rubber 
tube  allowed  to  emerge  through  a  separate 
opening  in  the  duodenum  (the  transduodenal 
drainage  method  of  Voelcker)  has  been  em- 
ployed in  too  few  cases  to  serve  as  a  guide  for 
its  future  use.  The  resection  of  a  stricture  or 
even  the  existence  of  a  large  defect  in  the 
primary  operation  may  call  for  some  form  of 
anastomosis.  Those  most  often  used  are  the 
implantation  of  the  proximal  end  of  the 
hepatic  duct  by  the  Witzel  or  Coffey  method 
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Fig.  16.     Specimen  showing  the  superior  pancreatico- 
duodenal artery  crossing  the  common  duct. 

into  the  duodenum  Ll  of  Fig.  29)  or  rarely 
into  the  jejunum  with  the  aid  of  a  rubber 
catheter  as  in  Nordmann's  case  {B  of  Fig.  29) . 
The  closure  of  the  defect  by  the  use  of  a 
flap  composed  of  the  stump  of  the  cystic 
duct  (Case  16,  Group  i),  or  with  a  flap  from 
the  stomach  wall  (Case  17,  Group  i)  and 
similar  plastic  methods  are  so  seldom  ap- 
plicable as  to  require  only  a  brief  mention. 

HOW   TO   AVOID    INJURIES    OF    THE    BILE-DUCTS 
DURING    OPERATIONS 

Any  operator  of  large  experience  will  agree 
with  the  writer  that  the  pathological  changes 
in  many  cases  render  it  very  difhcult  to  avoid 
accidents.  The  operative  field  even  under 
most  favorable  conditions  is  a  limited  one, 


Fig.  17.  Specimen  showing  the  cystic  artery  arising  on 
the  left  side  of  the  main  hepatic  duct  and  crossing  latter 
to  reach  the  neck  of  the  gall-bladder. 

and  important  structures  He  in  such  close 
proximity  that  it  is  not  surprising  to  read  of 
the  accidents  just  cited.  One  must  remember 
that  in  all  probabihty  these  51  cases  do  not 
represent  all  of  the  accidents  which  have 
occurred.  Many  surgeons  feel  that  such 
sequelcT  are  the  result  of  faulty  technique 
and  do  not  publish  their  bad  results.  Although 
it  is  difiicult  to  state  with  any  degree  of  cer- 
tainty as  to  how  many  of  the  reported  acci- 
dents have  been  due  to  anomahes  of  the  bile- 
ducts  or  blood-vessels,  yet  I  feel  confident 
that  a  sufficiently  large  number  are  due  to 
these  variations  from  the  normal,  as  to  make 
it  imperative  that  every  surgeon  be  thor- 
oughly familiar  with  them.  Kehr  beHeved 
that  a  relatively  high  percentage  of  his 
accidents  (15  in  his  first  1,000  cases)  were  due 
to  such  anomalies.  I  do  not  know  how  often 
these  cases  have  been  found  in  such  a  large 
series  of  operations  on  the  bile  passages  as 
have  been  performed  at  the  Mayo  Chnic,  but 
no  doubt  some  publication  to  elucidate  this 
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Fig.  i8.  Specimen  showing  the  cystic  artery  arising  from 
the  gastroduodcnal  and  crossing  the  common  duct  oblique- 
ly to  reach  the  lower  side  of  the  gall-bladder. 


feature  will  appear  in  the  near  future  from 
this  and  other  clinics  with  a  large  material. 

I  have  found  that  the  following  precautions 
greatly  minimize  the  chances  of  accidents 
during  cholecystectomy  or  choledochotomy 
and  can  warmly  recommend  them.  They  are 
the  result  of  the  development  of  a  technique 
based  partly  on  a  relatively  large  operative 
experience  and  partly  upon  the  study  of  a 
number  of  dissections  of  this  region  by  the 
investigators  C[Uoted  at  the  beginning  of 
this  article. 

I.  The  incision  should  be  so  placed  that 
an  adequate  exposure  of  the  structures  from 
the  duodenum  to  the  liver  is  obtained.  The 
incision  which  I  believe  was  first  suggested  by 
Kehr  adequately  fulfills  the  above  require- 
ments.   It  extends  from  the  ensiform  to  the 


Fig.  19.  Specimen  showing  short  parallel  mode  of  union 
of  cystic  and  hepatic  ducts.  Note  how  firmly  they  are 
bound  together  by  strands  of  fibrous  tissue. 

umbiHcus  through  the  inner  third  of  the  right 
rectus  muscle,  thus  exposing  at  once  (espe- 
cially if  a  table  with  an  elevator  for  the  gall- 
bladder region  is  used)  the  common  duct  and 
the  structures  adjacent  thereto. 

2.  If  cholecystectomy  is  decided  upon, 
one  can  avoid  the  danger  of  encountering 
anomalies  of  the  ducts  and  vessels  in  the 
majority  of  cases  by  an  incision  through  the 
anterior  leaf  of  the  hepatoduodenal  Hgament 
and  identification  of  the  underlying  supra- 
duodenal portion  of  the  common  duct  as  our 
first  landmark. 

3.  Care  having  been  exercised  not  to  injure 
any  of  the  fine  veins  or  arteries  lying  on  the 
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Fig.  20.  Specimen  showing  long  parallel  course  of 
cystic  and  hepatic  ducts.  The  two  become  united  close 
to  the  ampulla  and  are  bound  together  by  strands  of 
fibrous  tissue. 


surface  of  the  common  duct  (Fig.  i),  the 
next  step  is  to  separate  the  pelvis  or  ampulla 
of  the  gall-bladder  (as  first  emphasized  by 
W.  J.  Mayo)  from  the  common  duct. 

4.  The  third  step  exposes  the  cystic  duct 
and  artery,  main  hepatic  and  common  duct. 

All  of  the  steps  of  the  operation  thus  far 
outlined  are  greatly  facihtated  by  rotating 
the  right  lobe  of  the  Hver  outward  (Mayo- 
Robson  grip),  and  making  traction  upon  the 
fundus  and  later  upon  the  ampulla  of  the  gall- 
bladder. If  the  latter  is  tensely  filled  with 
calculi  and  hquid  contents,  the  future  steps 
are  rendered  far  easier  if  the  calculi  and 
liquids  are  removed.  My  choice  of  technique 
is  to  begin  at  the  neck  as  just  outlined  because 


Fig.  22.  Anterior  spiral  mode  of  union  of  cystic  and 
hepatic  ducts.  The  cystic  duct  makes  a  turn  of  a  quarter 
of  a  circle  before  uniting  with  the  hepatic  duct.  Note  the 
unusual  length  of  the  common  duct. 

the  vital  structures  can  be  more  easily  identi- 
fied before  being  covered  with  clots  or  in- 
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Fig.  24.  Posterior  spiral  mode  of  union  of  cystic  and 
hepatic  ducts.  Note  how  the  cystic  duct  winds  around  the 
posterior  aspect  of  the  hepatic  duct  to  enter  on  the  left 
border  of  the  latter. 


filtrated  with  blood  as  so  frequently  occurs 
when  removal  is  begun  at  the  fundus. 

The  cystic  duct  should  be  ligated  preferably 
close  to  the  common  duct  with  some  material 
which  will  resist  intrahepatic  pressure  longest. 
I  have  found  that  fine  kangaroo  tendon  is  the 
most  desirable  for  this  purpose.  In  case  there 
is  parallelism  or  spirality  of  the  cystic  and 
main  hepatic  ducts,  great  care  should  be 
exercised  in  separating  them  before  ligation 
of  the  cystic  duct. 

5.  The  cystic  artery  is  easily  isolated  if  it 
pursues  its  so-called  normal  course  (Fig.  i). 
It  should  be  ligated  as  close  to  the  neck  of 
the  gall-bladder  as  possible  in  order  to  pre- 
vent pulHng  the  hepatic  artery  out  too  far 
{A  of  Fig.  26).  AnomaHes  of  the  various 
arteries  can  be  easily  avoided  if  one  makes  it 


a  rule  never  to  divide  or  clamp  a  strand  of 
connective  tissue  in  this  region  before  one  is 
certain  that  it  does  not  contain  some  im- 
portant duct  or  blood-vessel. 

6.  The  cystic  duct  and  artery  should 
never  be  clamped  until  they  have  been  isolated 
and  ligated  separately.  I  prefer  to  use  the 
finest  artery  forceps  for  the  duct  and  vessel, 
and  only  apply  them  as  an  additional  safe- 
guard after  the  Hgatures  have  been  applied. 

7.  The  removal  of  the  gall-bladder  from 
its  bed  in  the  liver  by  the  subserous  method 
requires  no  special  mention  except  to  call 
attention  to  the  anomalies  of  the  hepatic 
ducts  previously  described. 

8.  The  supraduodenal  portion  of  the 
common  duct  is  the  preferable  location  for 
choledochotomy.  The  duodenum  should  be 
retracted  downward  and  search  made  for 
anomalous  arteries  crossing  the  common 
duct  obliquely  (anomalous  origin  of  cystic 
artery)  or  transversely  (pancreaticoduodenal 
or  main  gastroduodenal).  The  nearer  one 
approaches  the  pancreas  the  more  vascular 
does  the  field  become;  hence  it  is  best  to  avoid 
the  retroduodenal  portion  of  the  common  duct 
if  possible. 

9.  The  chief  arterial  and  venous  blood 
supply  of  the  liver  and  gall-bladder  pursues 
its  course  upward  between  the  folds  of  the 
hepatoduodenal  Hgament.  Severe  bleeding 
from  overlooked  or  retracting  vessels  may  be 
best  controlled  by  grasping  this  Hgament 
between  the  index  finger  and  thumb. 

Let  me  again  emphasize  certain  anomalies 
with  which  every  surgeon  must  be  famihar. 

1.  The  gall-bladder  may  be  (a)  absent, 
rudimentary  or  hour-glass;  (b)  it  may  lie 
more  or  less  completely  enveloped  by  the 
fiver  (intrahepatic  form);  (c)  the  pelvis  may 
be  on  the  upper  instead  of  the  lower  side 
(reversed  ampulla  or  pelvis);  (d)  right  he- 
patic duct  may  empty  into  the  gall-bladder; 
(e)   there  may  be  transposition  of  viscera. 

2.  The  cystic  duct  may  be  (a)  double,  i.e. 
there  may  be  two  cystic  ducts ;  (b)  the  hepatic 
(right)  duct  may  empty  into  the  cystic  duct; 
(c)  an  accessory  hepatic  duct  may  empty  into 
either  the  cystic  or  the  angle  of  junction  of 
the  cystic  and  main  hepatic  ducts;  (d)  the 
cystic  duct  may  be  so  greatly  dilated  as  to 
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Fig.  25.    Frequent  modes  of  injury  of 
bile-ducts.     .1,  Gall-bladder  with  pelvis 
on  lower  side  firmly  adherent  to  hepatic 
duct  causing  tear  of  latter  during  sepa- 
ration.    B,  Same  mode  of  injury  as  in  A 
with  pelvis  on  upper  side  of  gall-bladder 
and  adherent  to  hepatic  duct.    C,  Angu- 
lation of  cystic  and  hepatic  ducts  so  that 
angle  of  junction  of  cystic  and  hepatic 
ducts  is   included   in   grasp   of   forceps. 
Apparently  a  very  common  mode  of  in- 
jury according  to  case  reports.    D,  Results  of  such  an  injury  as  described  in  C,  i.e.  portion  of 
hepatic  or  common  ducts  has  been  resected.  E,  Portion  of  wall  of  hepatic  duct  resected  during 
clamping  of  a  short  or  greatly  dilated  cystic  duct.    The  results  of  such  an  injur}-  are  shown  in  F. 


be  almost  indistinguishable  from  the  main 
hepatic  duct;  (e)  the  cystic  duct  may  be  very 
small  and  extremely  short;  (f)  parallelism 
(short  or  long)  is  present  in  1 7  per  cent  and  a 
spiral  course  of  the  cystic  in  80  per  cent  of 
individuals. 

3.  The  hepatic  ducts,  (a)  There  may  be  four 
or  five  instead  of  one  main  duct  which  is 
formed  just  outside  of  the  hver;  (b)  there  may 
be  accessory  hepatic  ducts. 


4.  The  common  duct  may  be  (a)  extremely 
short  or  very  long;  (b)  a  double  common  duct 
may  be  present;  (c)  in  nearly  95  per  cent  of 
individuals  the  common  duct  lies  within  the 
pancreas. 

5.  The  blood-vessels,  (a)  There  may  be 
anomaUes  of  the  right  hepatic  artery;  (b)  of 
the  single  cystic  artery;  (c)  of  the  double 
cystic  arteries;  and  (d)  of  the  gastroduodenal 
artery. 


Report  of  Fifty-one  Cases  of  Injuries  of  Bile-Ducts 


IMMEDI.AlTE  or  E.A.RLY  OPERATION,  I.  E.,  WITHOUT  SECONDARY 
OPERATION 

C.-^SE  I.  J.  H.  Jacobson.  (Am.  J.  Obst.,  1916,  Ixx, 
948.)  During  a  cholecystectomy  (begun  at  the  fundus) 
Jacobson  resected  the  junction  of  the  cystic,  hepatic,  and 
common  ducts.  An  immediate  end-to-end  anastomosis  of 
the  hepatic  and  common  ducts  was  performed.  On  the 
anterior  surface  perfect  approximation  was  impossible. 
The  patient  was  well  at  the  time  of  making  the  report 
(10  months  after  operation). 

Case  2.  Koerte  (quoted  by  Jacobson) .  During  chole- 
cystectomy, the  junction  of  three  ducts  was  excised. 
Circular  suture  was  followed  by  recover\-. 

CASE3.  Koerte  (Idem).  Anextensive  tear  of  the  hepatic 
duct  was  made  during  cholecystectomy.  Immediate  cir- 
cular suture  was  done  and  the  patient  recovered. 

Case  4.  DeWitt  Stetten.  (Med.  Rec,  N.  Y.,  1915, 
Ixxxviii,  630).  Stetten  divided  the  hepatic  duct  completely 
during  a  cholecystectomy.  The  ends  were  at  once  ap- 
proximated with  fine  chromic  catgut  reinforced  anteriorly 
by  a  second  row  and  some  omentum.  The  patient  made 
an  uneventful  recovery. 

Cases.  Dobrucki  (quoted  by  Kehr).  During  chole- 
cystectomy Dobrucki  placed  a  clamp  on  the  proximal  end 


of  the  cystic  duct.  After  dividing  he  found  that  hepatic 
duct  had  been  included.  The  duct  was  partly  sutured  and 
a  tube  inserted  into  the  distal  end.  The  patient  recovered 
after  a  fistula  had  persisted  for  2  months. 

Case  6.  F.  Voelcker.  (Beitr.  z.  klin.  Chir.,  1911, 
Ixxii,  581).  During  a  cholecystectomy,  Voelcker  ac- 
cidentally resected  a  segment  >^  centimeter  long,  of  the 
common  duct.  He  immediately  did  an  end-to-end  anas- 
tomosis with  fine  catgut  over  a  rubber  tube  which  was 
allowed  to  emerge  through  a  separate  incision  in  the 
supraduodenal  portion  of  the  common  duct  below  the  site 
of  the  anastomosis  so  that  the  tube  could  be  pulled  out 
through  the  incision  in  the  abdominal  wall  on  tenth  day. 
Patient  discharged  on  twenty-third  day,  wound  healed. 

Case  7.  Reported  by  \'oelcker  but  operated  upon  by 
assistant.  The  cystic  duct  was  so  dilated  that  its  lumen 
could  not  be  distinguished  from  that  of  the  gall-bladder, 
so  that  during  a  cholecystectomy  the  common  duct  was 
completely  resected.  An  end-to-end  anastomosis  was 
immediately  done  over  a  rubber  tube  which  emerged,  as 
in  Case  6,  through  a  separate  opening  in  the  supraduodenal 
portion  of  the  common  duct  below  the  seat  of  injury.  The 
tube  was  removed  on  the  ninth  day,  and  on  the  twenty- 
fifth  day  the  patient  was  discharged  with  wound  healed. 
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Fig.  26.  How  injuries  of  the  bile-ducts  occur.  .1 ,  Cystic  duct  has  been 
ligated  after  its  division.  Ligature  of  cystic  artery  cuts  through  and  bleeding 
stump  retracts  behind  hepatic  duct  which  may  be  included  in  forceps. 
B,  Anomalous  cystic  artery  from  gastroduodenal  overlooked  and  forceps 
include  duct  in  effort  to  control  haemorrhage.  C,  After  one  artery  has  been 
ligated  or  clamped.  Arrow  points  to  second  cystic  artery  which  has  been 
overlooked. 


Cases  8,  g,  10,  11  and  12.  Kehr  (Surgery  of  the  Bile 
Passages,  1Q13,  ii,  184).  In  five  cases,  during  cholecys- 
tectomy, Kehr  accidentally  clamped  a  portion  of  the  wall 
of  the  hepatic  duct.  All  recovered  and  remained  permanent- 
ly well  following  suture  in  a  transverse  direction  and  the 
use  of  a  T  tube. 

Case  13.  Moyxihan  (Abdominal  Operations,  1Q14, 
ii,  297).  During  cholecystectomy  jNIoynihan  found  that  he 
had  resected  or  torn  off  the  junction  of  the  cystic,  hepatic, 
and  common  duct,  owing  to  fact  that  the  gall-bladder  was 
adherent  to  the  hepatic  duct.  He  sutured  the  common 
duct  and  inserted  a  tube  into  the  common  duct  at  a  point 
below  the  suture  line.   The  patient  recovered. 

Case  14.  Kehr.  The  hepatic  duct  was  extensively 
torn  during  cholecystectomy.  An  immediate  end-to-end 
suture  was  done  and  a  fine  catheter  inserted  into  the  he- 
patic duct.   The  patient  recovered. 

Case  15.  W.  A.  Downes  (Ann.  Surg.,  1918,  Ixvii,  6iq). 
The  cystic  duct  was  found  to  be  ver\-  short,  entering  the 
common  duct  oblicjuely.  A  portion  of  the  common  duct 
three-fourths  of  an  inch  long  was  accidentally  removed 
while  dividing  a  dense  mass  of  adhesions.  Immediate 
end-to-end  approximation  was  attempted.  The  posterior 
wall  of  the  common  duct  could  be  brought  together  fairly 
well,  but  the  anterior  part  not  so  well.  There  was  a  profuse 
discharge  of  bile  for  34  days,  but  this  gradually  ceased 
and  the  stools  immediately  began  to  show  the  presence  of 
bile.  Downes  points  out  that  there  is  danger  of  injury  to 
the  common  duct  if  the  cystic  duct  is  not  isolated  before 
the  clamp  is  applied,  and  also  that  the  common  duct  can 
regenerate  in  a  short  period  of  time  (34  days)  if  at  least 
half  of  the  circumference  is  approximated. 

Case  16.  Kehr.  A  defect  in  the  retroduodenal  portion 
of  the  common  duct  was  found  after  removal  of  calculi. 
The  cystic  duct  stump  was  used  to  cover  the  defect.  The 
patient  recovered. 

Case  17.  Kehr.  The  common  duct  was  included  in 
the  clamp  during  cholecystectomy.  The  defect  was  cov- 
ered by  a  pedunculated  flap  from  the  stomach,  composed 
of  serous  and  muscular  coats.  The  patient  died  from 
pneumonia  on  the  sixth  day. 

Case  18.  Kehr.  An  immediate  hepatoduodenostomy 
was  done  after  accidental  excision  of  the  hepatic  and  com- 
mon ducts  during  cholecystectomy.    Through  a  second 


incision  in  the  duodenum,  the  end  of  the  duct  was  sutured 
to  the  mucosa  of  the  duodenum.  Kehr  prefers  this  to 
Wilms'  method  of  anastomosis  with  a  tube.  The  patient 
recovered. 

Case  19.  Kehr.  The  hepatic  duct  was  divided  during 
cholec)stectomy.  Reconstruction  of  common  duct  was 
accomplished  with  aid  of  rubber  tube,  and  the  patient 
recovered. 

Case  20.  Kehr  (vol.  i,  p.  135,  of  his  book  published 
in  1913).  There  was  an  anomaly  of  the  right  hepatic  duct 
(Fig.  9)  which  emptied  into  the  cystic  duct.  Two  calculi 
lying  in  the  former  were  thought  to  be  in  a  diverticulum  of 
the  cystic  duct,  thus  the  right  hepatic  duct  was  divided 
while  splitting  open  the  cystic  duct.  Both  hepatic  ducts 
were  approximated  to  the  common  duct  by  circular  suture 
over  a  Y-shaped  tube,  one  limb  of  which  was  inserted  into 
each  hepatic  duct  and  the  main  portion  of  tube  allowed  to 
emerge  through  a  separate  opening  in  common  duct  below 
the  suture  line  (Voelcker's  method — see  Fig.  28,  E).  The 
patient  recovered. 

Case  21.  GinsburCx  and  Speese  (Ann.  Surg.,  191 7, 
Ixv,  79).  The  common  duct  was  divided  during  cholecystec- 
tomy, the  cystic  and  hepatic  ducts  being  parallel.  A  T- 
tube  was  inserted  into  the  ends  of  the  divided  ducts  9 
days  later,  and  the  horizontal  portion  of  tube  enveloped 
in  a  flap  taken  from  the  posterior  sheath  of  the  rectus.  This 
flap  was  sutured  like  a  cuff  around  the  end  of  the  duct  and 
also  to  the  wall  of  the  duodenum,  the  center  of  the  trans- 
plant being  perforated  for  the  exit  of  the  tube.  Two  months 
later  the  patient  was  again  operated  upon  and  the  tube 
was  found  displaced  and  resting  on  the  duodenum,  but 
the  fascial  transplant  appeared  viable.  A  small  rubber 
tube  was  passed  into  the  duodenum  and  covered  by  a 
fascial  transplant  reinforced  by  omentum.  Three  months 
later  a  fourth  operation  was  done  for  epigastric  distress 
and  because  the  tube  had  not  passed.  The  tube  could  not 
be  removed.  A  temporary  biliary  fistula  was  followed  by 
perfect  recovery  (4  months  after  final  operation) . 

Case  22.  D.\hl  (Nord.  Med.  Ark.,  1908,  No.  2  and 
Ztschr  f.  Chir.,  1909,  p.  266).  A  portion  of  the  common 
duct  was  excised  during  cholecystectomy.  Dahl  per- 
formed the  first  hepaticojejunostomy.  The  jejunum  was 
completely  divided  30  to  40  centimeters  below  the  duodeno- 
jejunal fle.xure.    The  proximal  end  was  implanted  lower 
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Fig.  27.  -4,  Shows  how  a  portion  of  the  hepatic  duct 
is  torn  off  if  the  operator  fails  to  note  a  parallelism  of  the 
cystic  and  hepatic  ducts.  B,  Shows  how  the  hepatic 
duct  can  be  included  in  grasp  of  forceps  if  the  operator 
fails  to  note  a  spiral  course  of  the  cystic  duct. 

down  into  the  jejunum  while  the  distal  end  (similar  to  the 
Roux  Y  method)  was  carried  through  an  opening  made  in 
the  transverse  mesocolon  and  united  to  the  hepatic  duct. 
The  patient  recovered. 

Case  23.  H.  Wolff  (Zentralbl.  f.  Chir.,  1914,  xli, 
231).  Wolff  intended  to  perform  a  cholecystectomy  but 
after  dividing  what  was  thought  to  be  the  cystic  duct,  it 
was  deemed  inadvisable  to  remove  the  gall-bladder  owing 
to  dense  adhesions.  When  this  second  step  was  under- 
taken, 5  days  later,  it  was  discovered  that  the  common  duct 
had  been  divided  instead  of  the  cystic.  Owing  to  the 
weakened  condition  of  the  patient,  a  plastic  operation  was 
done  2  months  later.  Because  of  the  intact  condition  of 
the  cystic  duct,  it  was  possible  to  mobilize  the  gall- 
bladder and  to  anastomose  the  fundus  with  the  distal 
portion  of  the  common  duct.  Bile  appeared  in  the  stools 
on  the  tenth  day,  and  at  the  time  of  reporting  the  case 
(4  years  later),  the  patient  was  perfectly  well. 

Case  24.  Jenxkel  (Deutsche  Ztschr.  f.  Chir.,  civ,  40) 
found,  8  months  after  a  cholecystectomy,  an  obliteration  of 
the  common  and  lower  part  of  the  hepatic  ducts  for  a  dis- 
tance of  8  centimeters.  Reinserted  a  tube  into  the  hepatic 
duct  and  carried  it  into  the  duodenum,  by  the  Witzel 
method.  Four  weeks  later,  when  the  tube  was  removed, 
a  canal  lined  by  epithelium  was  found.  The  patient  was 
well  4  years  after  this  operation. 

Case  25.  John  Homans  (personal  communication). 
Upon  attempting  to  free  the  pelvis  of  the  gall-bladder  from 
the  hepatic  duct  as  the  first  step  of  a  cholecystectomy  in 
a  case  in  which  the  gall-bladder  was  very  sessile  and  deeply 
imbedded  in  the  liver,  a  structure  was  separated  which 
appeared  to  be  a  large  cystic  duct.  The  latter  was  clamped 
and  divided  and  removal  of  the  gall-bladder  continued. 
Bile  was  now  noted  to  be  flowing  from  a  structure  (very 
close  to  the  gall-bladder)  which  proved  to  be  the  main 
hepatic  duct.  There  had  evidently  been  such  a  strong 
fibrous  union  between  a  reversed  ampulla  or  pelvis  of 
the  gall-bladder  and  the  main  hepatic  duct  that  no 
line  of  cleavage  could  be  made  out.  A  suggestion  of 
cystic  duct  one-eighth  inch  long  was  demonstrated.  The 
tear  in  the  hepatic  duct  was  immediately  repaired  with 
fine  silk  and  end-to-end  anastomosis  made  of  the  common 
duct.  There  was  an  abundant  leakage  of  bile  for  the  next 
3  weeks,  but  this  decreased  so  that  she  left  the  hospital   in 


Fig.  28.  Methods  of  repair  of  injuries  of  the  bile-ducts. 
A,  End-to-end  anastomosis  with  suture.  B,  End-to-end 
anastomosis  over  drainage  tube  allowed  to  emerge  through 
a  separate  opening  in  common  duct.  C,  Same  as  B  but 
drainage  tube  emerges  through  ampulla  of  Vater,  i.e. 
traverses  the  entire  length  of  the  common  duct  and  ex- 
tends beyond  point  of  anastomosis  into  the  hepatic  duct. 
D.  Reconstruction  of  hepatic  or  common  duct  over  rubber 
tube  with  aid  of  omentum  or  vein  or  a  fascial  flap.  E,  End- 
to-end  anastomosis  of  common  or  hepatic  duct  over  rubber 
tube  allowed  to  emerge  through  separate  openings  in  duo- 
denum (transduodenal  drainage). 


the  fourth  week  with  normal  stools  and  excellent    general 
condition. 

Case  26.  F.  B.  Lund  (personal  communication). 
Cholecystectomy  was  done  for  gall-bladder  full  of  calculi 
and  very  adherent  to  common  duct.  In  making  traction 
on  the  gall-bladder,  the  common  duct  was  angulated  and 
one-half  inch  of  this  duct  resected.  With  some  difficulty 
a  circular  suture  immediately  was  done.  There  was  a 
slight  leakage  for  a  time  but  the  patient  ultimately  re- 
covered. 

II.     lililEDIATE      OR      E.-VRLY      OPER.ATION      FOLLOWED      BY 
secondary   OPERATION 

C-A.se  I.  O.  N0RDM.ANN  (Verhandl.  deutsch.  Gesellsch. 
f.  Chir.,  Berl.,  1913,  xlii,  part  2,  287).  In  this  case 
there  was  either  an  absence  of  the  cystic  duct  or  the  lumen 
of  the  latter  was  so  large  as  to  be  indistinguishable  from 
that  of  the  gall-bladder.  In  clamping  the  supposed  cystic 
duct,  a  segment  of  the  hepatic  and  common  ducts  at 
their  junction  was  resected.  A  primary  end-to-end  suture 
of  the  divided  ducts  was  done,  but  was  followed  by  per- 
sistent icterus,  necessitating  a  secondarj'  operation  two 
months  later.  Xordmann  found  a  stricture  at  the  seat  of 
the  former  anastomosis.  After  freeing  the  hepatic  duct  he 
pulled  up  a  loop  of  jejunum.  A  rubber  tube  was  inserted 
into  the  hepatic  duct  and  the  latter  brought  as  close  to  the 
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Fig.  29.  Methods  of  anastomosis.  A ,  Hepatoduod- 
enostomy.  Hepatic  duct  anastomosed  by  Witzel  or 
Coffey  method  with  duodenum.  B,  Hepatojejunostomy 
(Nordmann's  case).  Hepatic  duct  implanted  into  a  coil 
of  jejunum  over  a  soft  catheter  which  was  allowed  to 
emerge  at  a  lower  point  in  the  bowel. 

jejunum  as  possible  and  a  canal  built  up  in  the  wall  of  the 
bowel  around  the  tube  by  the  Witzel  method.  The  tube 
was  carried  through  an  opening  on  the  proximal  side  of  the 
jejunal  loop  and  permitted  to  emerge  through  a  second 
opening  on  the  distal  side  of  the  same  loop.  Finally  an 
entero-anastomosis  was  done.  There  is  no  mention  of  the 
outcome  of  the  case. 

Case  2.  F.  Voelcker  (Beitr.  f.  klin.  Chir.,  1911, 
lx.xii,  581).  During  cholecystectomy  by  another  surgeon, 
2  centimeters  of  the  common  duct  at  its  junction  with 
the  hepatic  duct,  were  resected.  Six  days  later,  the  patient 
was  reoperated  upon  by  same  surgeon  on  account  of  fever 
and  complete  biliary  fistula.  A  soft  rubber  catheter  was 
inserted  into  the  ducts  across  the  defect  and  covered  with 
the  hepatoduodenal  ligament  and  liver  so  as  to  form  a  canal. 

The  patient  was  operated  upon  by  Voelcker  4  months 
later  on  account  of  all  the  bile  being  discharged  through 
the  wound  since  second  operation.  Voelcker  was  able  to 
approximate  the  ducts  with  a  circular  suture  over  a  rub- 
ber tube  which  emerged  through  the  wall  of  the  descending 
portion  of  the  duodenum — by  the  Witzel  method — and 
then  through  the  external  incision,  enabling  the  operator  to 
remove  it  on  the  fourth  day.  The  patient  was  discharged 
on  the  twentieth  day.  Voelcker  used  this  method  of  trans- 
duodenal drainage  without  knowledge  of  the  application 
of  a  similar  method  by  Stubenrauch. 

Case  3.  H.  H.  Lyle  (personal  communication  to 
Eliot).  In  a  cholecystectomy,  a  portion  of  the  common 
duct  was  excised.  Immediate  end-to-end  suture  was  done. 
The  sutures  did  not  hold  and  a  permanent  biliary  fistula 
developed.  Six  months  later,  after  an  unsuccessful  suture 
of  the  divided  ends  of  the  common  duct  in  the  course  of  a 
cholecystectomy,  operation  revealed  a  stricture — between 
^2  and  ^  of  an  inch  in  length,  surrounded  by  numerous 
adhesions — which  was  excised.  The  posterior  edges  were 
approximated  by  suture.  As  the  anterior  edges  could  not 
be  sutured,  a  rubber  catheter  was  passed  up  into  the 
hepatic  duct  and  down  through  the  common  duct  into  the 
duodenum.  The  exposed  part  of  the  catheter  was  covered 
with  the  round  ligament  and  omentum.  The  catheter  was 
passed  on  the  thirteenth  day. 

The  patient  remained  well  for  2j^  years  and  then  began 
to  complain  of  attacks  of  pain.    Lyle  states  that  she  was 


operated  upon  by  another  surgeon  in  October,  1916,  who 
found  a  stricture  of  the  common  duct  with  biliary  calculi 
on  the  proximal  side.  In  January,  191 7,  Lyle  examined  her 
and  at  that  time  there  seemed  to  be  developing  a  recur- 
rence of  the  calculi. 

Case  4.  D.  B.  Phemister  (Surg.  Clinics,  Chicago, 
191 7,  i,  555).  Phemister  reports  a  case  in  which  the  hepatic 
duct  was  included  in  the  forceps  while  attempting  to  grasp 
a  cystic  artery  which  had  retracted.  A  T  tube  was  em- 
ployed to  bridge  the  i  centimeter  gap  and  was  wrapped 
with  omentum.  The  tube  was  pulled  out  3  months  later. 
The  patient  developed  a  persistent  icterus  and  was  re- 
operated  upon  by  A.  D.  Bevan  about  1  year  later.  At 
this  secondar}^  operation  a  stricture  a  little  over  i  centi- 
meter long  was  found  in  the  hepatic  duct.  A  No.  12 
catheter  was  inserted  into  the  hepatic  duct  on  the  proximal 
side  and  into  the  duodenum  through  the  common  duct 
on  the  distal  side. 

After  excising  the  stricture,  only  the  posterior  wall  of 
the  duct  remained  so  that  it  was  necessary  to  employ 
omentum  to  form  the  anterior  wall  over  the  rubber  tube. 
Roentgenograms  taken  at  the  end  of  4  weeks  showed  that 
the  tube  was  still  in  place. 

III.   secondary  operation  only 

Case  i.  J.  F.  Erdmann  (Ann.  Surg.,  1918,  Ixvii,  370). 
A  woman  had  the  gall-bladder  removed  6  months  before 
by  another  surgeon,  who  believed  he  had  included  a 
portion  of  the  hepatic  duct  while  attempting  to  check 
bleeding  from  the  cystic  artery.  The  patient  became 
jaundiced  3  days  after  this  primary  operation  and  a 
persistent  biliary  fistula  developed.  At  the  secondary 
operation  by  Erdmann,  a  scar  was  found  nearly  an  inch 
long  occupying  the  site  of  the  common  duct.  A  catheter 
was  introduced  into  the  hepatic  duct  and  its  distal  end 
passed  into  the  duodenum,  the  scar  tissue  being  divided  so 
as  to  envelop  the  catheter.  The  omentum  was  sutured 
around  the  exposed  portion  of  the  catheter.  The  latter 
was  passed  one  month  later. 

Case  2.  Erdmann.  Following  a  cholecystectomy  by 
another  surgeon,  persistent  jaundice  developed.  At  the 
secondary  operation  cicatricial  tissue  was  found  occupying 
the  site  of  the  junction  of  the  hepatic  and  common  ducts. 
The  same  method  of  repair  was  employed  as  in  the  first 
case. 

Case  3.  I.  S.  Haynes  performed  a  secondary  operation 
where  another  surgeon  had  resected  ^  of  an  inch  of  the 
common  duct  during  a  cholecystectomy,  followed  by  severe 
icterus.  Haynes  inserted  a  small  rubber  tube  into  the 
hepatic  duct  and  then  through  the  distal  portion  of  the 
common  duct  into  the  duodenum.  The  patient  died  3  days 
later  from  haemorrhage. 

Case  4.  Behrend  (Ann.  Surg.,  1918,  Ixviii,  32). 
Cholecystectomy  3  months  before,  by  another  surgeon, 
was  followed  by  chills,  fever,  jaundice  and  achohc  stools. 
At  the  secondary  operation,  a  defect  was  found  in  the 
common  duct.  The  greatly  dilated  proximal  portion  of  the 
hepatic  duct  was  anastomosed  with  great  difliculty  to 
the  duodenum  and  a  tube  placed  in  the  anastomotic 
opening.  On  account  of  persistent  icterus,  the  patient  was 
re-operated  upon  on  the  twenty-first  day.  The  site  of  the 
anastomosis  was  found  patulous  but  a  T  tube  inserted. 
This  tube  was  removed  10  days  later.  Recovery  was 
apparently  complete  at  the  time  of  the  report  of  the  case. 

Case  5.  W.  F.  Fowler  (Surg.,  Gynec.  &  Obst.,  1918. 
xxvii,  387).  Fowler  found  a  stricture  in  the  common  duct 
following  injury  during  cholecystectomy.  He  inserted  a 
No.  12  French  catheter  into  the  hepatic  duct  and  anchored 
it  with  two  chromic  gut  sutures  through  the  posterior  wall 
of  the  duct.  The  tube  was  then  inserted  into  the  duodenum 
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through  a  stab  wound,  and  the  remainder  of  the  cir- 
cumference of  the  common  duct  completed  by  folding  the 
duodenum  around  the  tube.  The  ultimate  outcome  was  not 
known. 

Case  6.  F.  Hagler  (Surg.,  Gynec.  &  Obst.,  1918,  xxvi, 
689).  During  a  cholecystectomy  performed  by  another 
surgeon  3  months  before,  a  tear  i  centimeter  long  was 
found  to  have  occurred  in  the  common  duct.  At  the 
secondary  operation  by  the  author  (3  months  later),  a 
defect  2  centimeters  long  was  found  in  the  supraduodenal 
portion  of  the  common  duct  with  a  normal  lumen  on  the 
proximal  side.  The  distal  end  could  not  be  found.  A  No.  1 7 
French  catheter  was  inserted  into  the  hepatic  duct  on  the 
proximal  end  into  the  duodenum.  At  the  site  of  the  defect 
(2  centimeters)  the  tube  was  covered  with  omentum,  which 
was  sutured  with  chromic  gut  proximally  to  the  hepatic 
duct  and  distally  to  the  duodenum.  The  immediate  result 
was  good,  the  tube  being  passed  9  weeks  after  operation. 
Chills,  fever,  general  abdominal  pains,  vomiting,  and 
diarrhoea  developed  7  months  after  operation.  The  pa- 
tient became  deeply  icteric  and  died.  At  autopsy  the 
hepatic  duct  was  found  patulous  at  the  site  of  anastomosis 
but  filled  with  purulent  bile.  The  liver  showed  multiple 
abscesses. 

Case  7.  A.  Werelius  (J.  Am.  i\I.  Ass.,  191 7,  Ixviii, 
1545).  Cholecystectomy  done  one  week  before  followed 
immediately  by  symptoms  of  common  duct  obstruction. 
At  secondary  operation  the  Junction  of  the  cystic,  hepatic 
and  common  ducts  was  found  to  have  been  resected  with 
a  gap  one  and  one-half  inches  long  between  the  ligated  ends 
of  the  hepatic  and  common  ducts.  Werelius  was  able  to 
approximate  the  di\'ided  ends  and  unite  them  with  a  fine, 
continuous,  silk  suture.  The  edges  on  the  posterior  surface 
were  inverted,  while  those  on  the  anterior  edge  were 
everted  and  covered  with  omentum.  The  stools  became 
yellow  on  the  third  day  but  a  biliary  fistula  persisted  for 
2  months  and  then  closed  spontaneously,  with  ultimate 
recovery-. 

Case  8.  Delatour  (personal  communication  to  Eliot). 
The  middle  of  the  common  duct  was  divided  transversely 
during  choledochotomy.  At  secondary  operation  stricture 
was  found.  Cholecystenterostomy  was  done  with  a  Murphy 
button.  The  patient  made  an  excellent  immediate  recovery. 
The  end-result  could  not  be  ascertained. 

Case  9.  McArthur  (personal  communication  to  Eliot) . 
Injury  was  done  to  the  common  duct  during  cholecystecto- 
my (by  another  surgeon)  followed  by  stricture.  A  straight 
rubber  tube  was  inserted  into  the  hepatic  duct  and  allowed 
to  protrude  into  the  duodenum.  The  tube  passed  8  weeks 
later.  The  patient  died  2  years  later  of  carcinoma  of  the 
stomach. 

Case  10.  Wilms  (see  Brandt,  Deutsche  Ztschr.  f.  Chir., 
1912,  cxix.  345).  In  ligating  the  cystic  duct  during  a 
cholecystectomy,  the  upper  part  of  the  common  and  the 
lower  part  of  the  hepatic  ducts  were  resected.  Six  days 
later  the  patient  was  re-operated  upon  on  account  of  the 
septic  condition.  Anastomosis  with  a  rubber  tube  was 
made  between  the  hepatic  and  common  ducts,  the  exposed 
portion  of  the  tube  being  covered  by  liver  and  hepato- 
duodenal ligament.  This  was  followed  by  a  biliary  fistula. 
At  the  third  operation  a  gap  2  centimeters  long  was  found 
between  the  hepatic  and  common  ducts,  and  the  soft  rub- 
ber catheter  which  had  been  used  to  form  the  anastomosis 
in  the  first  attempt  at  repair  of  the  injury,  was  found 
kinked.  After  excising  the  scar  tissue  corresponding  to  the 
gap,  the  common  and  hepatic  ducts  were  united  by  circular 
suture,  a  rubber  tube  was  inserted,  and  a  transduodenal 
drainage  of  the  hepatic  duct  was  done  according  to  the 
method  of  Voelcker.  There  was  a  recurrence  of  pain,  fever, 
and  icterus.    At  fourth  operation  a  stricture  of  hepatic 


duct  was  found.  A  hepatic  gastrostomy  (Witzel)  \vith 
tube  was  done.  Again  the  patient  had  icterus,  chills,  and 
fever.  At  fifth  operation,  18  months  after  the  primary 
operation,  a  tube  was  inserted  into  the  hepatic  duct  at 
one  end  and  into  the  stomach  (Witzel)  at  the  other,  and 
covered  by  a  flap  from  the  stomach  wall.  Apparent  re- 
covery at  last  report  6  months  after  operation. 

Cases  ii  and  12.  Kehr.  E.xcision  of  stricture  i  centi- 
meter long  in  hepatic  duct,  following  damage  in  cholecys- 
tectomy. .\  circular  suture  was  done.  The  patient  re- 
covered.  Same  etiology  and  procedure  in  both  cases. 

Case  13.  Kehr.  The  junction  of  the  hepatic  and  cystic 
ducts  was  e.xcised  during  cholecystectomy.  Sbc  months 
later,  the  stricture  was  excised  and  the  interval  of  i  centi- 
meter bridged  over  by  suture. 

Case  14.  Kehr.  The  hepatic  duct  was  divided  in  a 
cholecj'stectomy.  One  month  later  a  tube  was  inserted 
into  the  hepatic  duct  above  and  the  common  duct  below. 
The  tube  was  removed  4  weeks  later  by  traction  on  silk 
sutures.   No  mention  of  end-result  is  given. 

IV.      MISCELLANEOUS  CASES^ 

Case  i.  Del.ageniere  quoted  by  Kehr,  but  no  de- 
tails given.  Accidental  division  of  ducts  during  cholecys- 
tectomy, followed  by  recovery. 

Case  2.  Moynihan.  After  cholecystectomy  Moj'nihan 
found  bile  flowing  from  a  duct  wounded  obliquely,  which 
had  probably  been  mistaken  for  a  vein  and  divided.  Only 
inserted  split  tube  to  stump.   Recovery  uneventful. 

Case  3.  Moynihan.  Cholecystectomy  was  done  be- 
ginning at  the  fundus.  The  main  hepatic  duct  was  found 
adherent  to  the  posterior  aspect  of  the  cystic  duct  so  that 
a  portion  of  the  anterior  wall  of  the  hepatic  duct  was  ex- 
cised during  the  removal  of  the  cystic  duct.  Tube  inserted 
to  stump  of  cystic  duct.   Recovery  uneventful. 

Case  4.  Lilienthal  (Ann.  Surg.,  1918,  Ixvii,  619). 
The  hepatic  duct  was  ligated  by  mistake,  it  being  mis- 
taken for  the  cystic  duct.  The  accident  was  not  discovered 
until  icterus  developed  and  the  patient  died. 

Case  5.  John  T.  Bottomley  (personal  communica- 
tion). During  cholecystectomy  a  portion  of  the  hepatic 
duct  was  included  in  the  ligation  of  the  cystic  duct  and 
arter}'.  Jaundice  appeared  on  the  day  after  operation. 
The  patient  was  re-operated  upon  6  days  later  and  the  main 
hepatic  duct  found  almost  complete^  occluded.  The 
ligature  which  had  included  the  hepatic  duct  was  divided 
and  a  small  catheter  introduced  into  the  common  duct 
through  the  stump  of  the  cystic  duct.  Recovery  was  un- 
eventful.  The  patient  has  remained  well. 

Case  6.  E.  A.  Codman  (personal  communication).  A 
cholecystotomy  was  done  in  191 2  for  empyema  of  the  gall- 
bladder filled  with  calculi.  Cholecystectomy  was  done  5 
years  later.  When  the  cystic  arter>^  was  tied  the  ligature 
slipped  and  the  artery  was  again  caught  and  ligated.  The 
patient  had  unusual  pain  for  the  first  48  hours  after  the 
operation,  but  this  ceased  when  on  the  third  day  a  profuse 
discharge  of  bile  came  through  the  wound.  At  the  same 
time  jaundice  appeared  and  on  the  fourth  day,  evidence  of 
right-sided  pneumonia.   Death  occurred  on  the  sixth  day. 

At  autopsy,  the  hepatic  duct  was  found  to  have  been 
divided,  just  above  the  junction  of  the  cystic  duct.  This 
condition  was  a  complete  surprise  to  the  surgeon,  for  he  had 
felt  absolutely  confident  that  he  had  removed  the  gall- 
bladder according  to  the  usual  technique.  He  could  not 
understand  how  he  could  have  divided  the  duct. 

'In  this  group  are  included  (a)  cases  in  which  only  a  drainage  tube  was 
inserted  down  to  seat  of  injury — as  in  Moynihm's  cases;  (b)  cases  in 
which  no  details  are  given;  (c)  cases  in  which  the  accident  was  not 
discovered  during  life;  and  (d)  in  which  the  accident  was  discovered 
but  no  operation  done;  (e)  cases  in  which  accident  was  discovered  after 
a  short  interval  and  a  ligature  cut  (Bottomley's  case). 
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After  seeing  the  writer's  specimens',  the  surgeon  stated 
that  he  now  for  the  first  time  could  explain  the  occurrence, 
on  the  ground  that  an  anterior  cystic  artery  and  the  hepatic 
duct  were  included  in  the  ligature  which  slipped.  It  is  easy 
to  see  that  if  there  were  a  short  cystic  duct  and  traction 
was  made  on  the  gall-bladder,  the  hepatic  duct  and  the 
anterior  cystic  artery  would  lie  parallel,  and  the  duct 
would  be  concealed  by  the  artery. 

In  this  case,  after  the  slipping  of  the  tie,  the  surgeon 
picked  up  and  ligated  the  artery,  cleared  the  field  of  blood, 
and  then  probably  ligated  the  duct,  mistaking  it  for  a  vein. 
The  immediate  postoperative  pain  was  due  to  the  conse- 
quent biliary  obstruction,  which  gave  way  on  the  second 
day  when  the  profuse  discharge  of  bile  started.  Jaundice  did 
not  appear  for  48  hours  in  spite  of  the  ligation  of  the  duct. 

'This  case  was  reported  in  the  discussion  of  a  piper  on  this  subject 
readby  Dr.  Eisendrath  before  the  Boston  Surgical  Society,  Feb.  2, 1920. 


C.\SE  7.  D.  N.  Eisendrath  (personal  case).  During 
cholecystectomy  for  acute  cholecystitis  with  calculi  many 
adhesions  were  found  around  the  neck  of  the  gall-bladder. 
The  cystic  duct  was  ligated  close  to  the  common  duct 
and  a  vessel  ligated  which  was  thought  to  be  the  cystic 
artery.  Upon  dividing  the  stump  a  very  severe  haemor- 
rhage occurred  from  a  second  cystic  artery  and  during  an 
attempt  to  grasp  this  vessel,  a  portion  of  the  hepatic  duct 
was  included  in  the  blades  of  the  forceps.  The  patient  be- 
came quite  icteric  and  had  all  the  evidences  of  an  obstruc- 
tion of  the  common  duct,  accompanied  by  fever,  but  no 
chills.  At  a  secondary  operation,  4  weeks  later,  repair  of 
the  injury  was  deemed  inadvisable  on  account  of  the  great 
number  of  adhesions.  Several  small  abscesses  were  noted 
on  the  liver  surface.  The  patient  has  had  recurrent  at- 
tacks of  cholangeitis  with  evidence  of  obstruction  of  the 
common  duct  at  intervals  since  that  time. 
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By  JMIES  E.  THOMPSON,  M.B.,  B.S.  (Lo.vd.),  F.R.C.S.  (Eng.),  F.A.C.S.,  Galveston,  Tex.\s 


NO  greater  compliment  can  be  paid  to 
any  man  than  to  be  raised  to  a 
position  of  trust  and  eminence  by 
his  peers.  I,  therefore,  thank  the  Fellows  of 
the  Southern  Surgical  Association  for  the  great 
honor  they  have  conferred  on  me  by  electing 
me  president  of  this  society  whose  225  Fellows 
stand  for  all  that  is  best  in  modern  surgery. 

It  now  becomes  my  sad  duty  to  announce 
to  you  the  deaths  of  five  of  our  Fellows: 
Nicholas  Schilling,  of  Cedar  Bayou,  Texas, 
one  of  the  founders;  John  Young  Brown,  of 
St.  Louis,  Missouri,  president  in  1913; 
Stewart  Wylie  Pryor,  of  Chester,  South 
Carolina;  Isaac  Lafayette  Watkins,  of  Mont- 
gomery, Alabama;  and  John  C.  Wysor,  of 
Clifton  Forge,  Virginia.  We  bemoan  their 
loss  and  send  to  their  bereaved  relatives 
messages  of  deepest  sympathy. 

I  stand  before  you  today  with  mingled 
feelings — of  humility,  because  I  alone  know 
how  Httle  I  deserve  the  distinction,  and  of 
pride,  at  having  my  name  placed  among  those 
distinguished  predecessors  whose  reputation 
will  last  as  long  as  American  surgery  is 
remembered.  In  my  most  ambitious  mo- 
ments I  never  aspired  to  the  honor,  and,  like 
all  favors  unsought,  it  carries  the  greater 
distinction. 

'Presidential  address  presenteri  before  the  Southern 


My  election  as  a  fellow  of  this  association 
dates  from  the  Louisville  meeting  in  the  year 
1892.  It  was  my  good  fortune  to  be  sent  there 
by  the  regents  of  the  University  of  Texas  as 
their  representative  to  attend  a  meeting  of 
the  southern  medical  colleges  to  consider 
the  advisabihty  of  raising  the  standard  of 
medical  education  in  the  South.  Coming 
from  an  institution  only  one  year  old,  ab- 
solutely without  prestige,  history,  or  reputa- 
tion, and  myself  its  representative  very 
young,  unknown  in  America,  with  my  pro- 
fessional reputation  yet  to  make,  I  attended 
the  meeting  with  many  misgivings  and  some 
fear,  all  of  which  I  found  to  be  totally  un- 
founded, since  my  reception  turned  out  to  be 
of  a  most  flattering  character.  I  was  treated 
with  the  greatest  consideration  by  every- 
body whom  it  was  my  good  fortune  to  meet, 
and  my  recollections  of  the  personahties  of 
these  gentlemen  are  singularly  vi\dd  even 
after  the  lapse  of  so  many  years.  To  meet 
such  notables  as  Yandell,  Howard  Kelly, 
McMurtry,  W.  D.  Haggard,  Sr.,  McFadden 
Gaston,  Cartledge,  Palmer,  Wathen,  Rodman, 
Roberts  and  others  equally  distinguished, 
was  an  event  that  has  since  been  reckoned 
as  one  of  the  milestones  of  my  life.  I  was  at 
an  impressionable  age,  very  much  of  a  hero- 
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worshiper  and  profoundly  flattered  at  my 
favorable  reception  by  men  who  at  that  time 
were  the  backbone  of  the  surgical  profession 
of  the  South.  It  is  always  pleasant  to  think 
of  the  meeting  as  one  where  I  made  my  pro- 
fessional debut,  and  where  friendships  began 
that  have  continued  to  the  present  time. 

I  can  never  repay  the  debt  I  owe  to  this 
society.  In  spite  of  considerable  shortcom- 
ings as  to  attendance  on  the  meetings  some 
years  back,  I  have  during  the  past  12  years 
been  a  very  regular  attendant.  Even  during 
the  period  of  my  neglect  the  Transactions 
were  read  by  me  from  cover  to  cover  and 
were  a  never-failing  source  of  pleasure  and 
profit.  For  many  years  I  have  sat  through 
the  sessions  listening  to  papers  and  dis- 
cussions equal  to  those  in  any  similar  society 
in  the  world.  I  have  now  reached  a  point 
where  I  look  forward  to  the  meetings  as  a 
source  of  such  educational  stimulus  that 
attendance  has  become  an  urgent  necessity, 
for  they  constitute  a  sort  of  intellectual 
exchange  where  new  ideas  and  thoughts, 
after  being  subjected  to  searching  criticism, 
and  winnowed  as  it  were,  like  grain  from  the 
chaff,  are  bestowed  upon  us  with  a  bountiful 
hand.  Each  year  when  I  receive  the  pro- 
gram of  the  meeting  I  am  astonished  at 
its  range  and  dismayed  by  its  profundity. 
Usually  there  is  one  paper,  or  at  the  most 
two,  that  I  feel  capable  of  discussing  feebly. 
The  rest  are  so  technical  and  exclusive  that 
it  is  vanity  to  pretend  for  a  moment  to 
more  than  a  superficial  knowledge  of  their 
scope.  It  has  often  occurred  to  me  that  my 
mental  perplexity  must  be  shared  by  most  of 
the  Fellows  and  that  I  am  not  alone  in  this 
feeling  of  hopelessness  and  inability  to  keep 
abreast  of  the  advances  in  surgery.  In  my 
own  particular  case,  I  have  become  resigned 
and  look  upon  it  as  a  healthy  symptom. 
Just  as  "a  cold  nose  is  a  sign  of  a  healthy 
pup,"  so  must  I  interpret  my  rigors  of  appre- 
hension when  faced  with  the  terrors  of  one  of 
our  programs.  I  have  promised  my  better 
self  during  moments  of  introspection,  to  cease 
attending  the  meetings  of  this  Society  when- 
ever I  feel  thoroughly  at  home  with  the 
subject  matter  of  any  program  that 
reaches  me.    Until  that  time  comes,  and  with 


it  mental  decay,  I  expect  to  occupy  a  chair 
at  every  annual  meeting. 

I  have  chosen  as  the  title  of  my  address, 
"Surgery  and  Embryology."  A  year  ago  our 
worthy  secretary  suggested  to  me  that  an 
address  of  a  scientific  character  would  be 
agreeable  and  I  assented.  The  choice  of  a 
title  was  one  of  great  difficulty.  In  selecting 
a  subject  to  present  to  you  I  had  to  choose 
between  one  of  special  or  esoteric  and  one  of 
general  interest.  My  choice  of  the  latter  was 
not  made  without  some  misgivings  because  I 
was  afraid  I  might  be  tempted  to  abuse  your 
generosity  and  ramble  too  far  afield.  More 
especially  was  I  apprehensive  that  in  my  en- 
thusiasm I  might  choose  for  detailed  con- 
sideration phases  of  the  vast  subject  full  of 
fascination  for  myself  but  deadly  boring  to 
my  hearers. 

As  the  subject  of  surgery  and  embryology  is 
rather  extensive,  I  shall  confine  my  remarks 
to  the  description  of  a  few  abnormahties  of 
great  surgical  importance.  To  this  end  I  shall 
consider  the  subject  under  two  heads:  first, 
I  shall  present  a  general  survey  of  some 
abnormalities  in  the  abdomen,  and  secondly, 
I  shall  give  a  somewhat  detailed  description 
of  cysts  in  the  neck  arising  from  remains  of 
the  branchial  clefts,  with  special  reference  to 
the  origin  of  ranula. 

Human  anatomy  viewed  merely  from  the 
standpoint  of  bones,  muscles,  nerves,  viscera, 
etc.,  is  perhaps  one  of  the  most  difficult  of  all 
studies  to  learn  and  retain  in  one's  memory. 
If  taught  without  comparison  between  the 
anatomic  structures  of  man  and  those  of 
the  other  vertebrates  the  study  becomes  a 
dull  grind  and  a  hopeless  presentation  of 
facts  without  meaning  or  purpose.  But  if  the 
student  has  a  clear  understanding  of  the 
stages  by  which  the  organs  of  men  have 
reached  their  adult  development,  and  the 
marvelous  changes  and  modifications  that 
have  taken  place  in  them  during  the  transi- 
tion of  man  from  the  low^er  vertebrate  types, 
the  subject  becomes  one  of  absorbing  interest. 
From  such  a  standpoint  each  structure  and 
organ  has  its  own  history  which  is  inseparably 
connected  with  that  of  similar  structures  in 
the  lower  animals;  and  the  parallel  histories 
of  these  organs  in  each  species  form,  as  it 
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were,  a  contemporary  history  of  every  species 
through  all  eternity.  Viewed  from  this  aspect 
human  anatomy  becomes  a  fascinating  and 
romantic  study  where  reason  is  added  to 
mere  fact,  and  purpose  takes  the  place  of 
coincidence. 

A  few  notable  examples  of  the  interde- 
pendence of  human  and  comparative  anatomy 
and  embryology  may  be  cited  as  illustrations. 

In  amphibia  the  right  and  left  aortic 
arches  both  persist;  in  birds  the  right  aortic 
arch  alone  survives;  in  man  and  other 
mammals  the  left  survives. 

The  complex  relationships  of  the  genital 
glands  and  their  ducts  and  the  permanent 
kidney  and  ureter  cannot  be  mastered  in- 
telligently without  accurate  knowledge  of 
the  adult  forms  in  the  lower  vertebrates. 
The  wolffian  body  and  duct  signify  mere 
names  unless  they  are  studied  in  amphibia 
and  fishes,  where  the  wolffian  body  forms  the 
functional  kidney  and  its  duct  serves  as  the 
functional  ureter  in  both  sexes  and  the  seminal 
duct  in  the  male.  In  reptiles  and  the  higher 
vertebrates  the  wolffian  body  is  a  temporary 
embryonic  structure  w^hich  never  exercises 
any  renal  function.  Parts  of  it  persist  per- 
manently as  excretory  tabules  for  the  male 
genital  glands.  The  rest  disappears  in  both 
sexes,  although  vestigial  remains  are  found 
in  both  the  male  (the  hydatid  of  Morgagni, 
vas  aberrans  and  the  organ  of  Giraldes)  and 
in  the  female  (epoophoron  and  paroophoron) 
which  are  occasionally  responsible  for  patho- 
logical conditions,  such  as  cysts  of  the  testicle 
or  broad  ligament.  The  wolffian  duct  func- 
tionates in  the  male  as  the  vas  deferens,  but 
disappears  in  the  female.  Occasionally  it 
persists  as  the  duct  of  Gaertner  and  may  be 
responsible  for  cysts  on  the  posterior  surface 
of  the  uterus  and  the  wall  of  the  vagina. 

The  permanent  kidney  of  the  higher  verte- 
brates is  a  new  structure  (the  metanephros) 
which  is  developed  in  the  sacral  region  of  the 
emijryo  in  connection  with  a  diverticulum 
from  the  lower  end  of  the  wolffian  duct  (renal 
bud).  With  the  growth  upward  of  the  renal 
bud  the  metanephros  ascends  to  its  permanent 
position  in  the  lumbar  region.  Failure  to 
ascend  is  responsible  for  pelvic  or  iliac 
ectopia.    Failure  to  ascend  caused  by  fusion 


of  the  right  and  left  glands  produces   the 
horseshoe  kidney. 

The  genital  glands  are  developed  on  the 
inner  aspect  of  the  wolffian  bodies  and  are 
situated  at  the  anterior  end  of  the  coelom. 
In  the  male,  the  gland  tabules  coimect  with 
those  of  the  wolffian  body  and  so  open  into 
the  wolffian  duct  which  becomes  the  vas 
deferens.  In  the  female  the  ova  are  extruded 
into  the  coelom  and  eventually  pass  into  the 
open  end  of  a  tube,  the  muellerian  duct, 
which  in  the  lower  vertebrates  passes  down- 
ward and  opens  separately  into  the  cloaca. 
In  mammals  the  upper  end  of  each  tube  forms 
the  fallopian  tube.  The  lower  parts  fuse 
together  and  form  the  uterus  and  vagina. 
Failure  in  union  is  responsible  for  bifid 
uterus  and  double  vagina  (vagina  saspta). 
The  descent  of  the  genital  glands  is  noticed 
early.  The  testicle  is  in  the  iHac  fossa  in  the 
third  month,  and  in  the  eighth  month  it  leaves 
the  inguinal. canal.  The  descent  of  the  ovaries 
is  usually  arrested  normally  at  the  pelvic 
brim.  Both  organs  may  be  retained  in  their 
early  embryonic  positions.  Retention  of  the 
testis  is  so  common  that  it  may  be  passed 
without  comment;  that  of  the  ovary  is  a 
rarer  anomaly.  One  interesting  example  came 
under  my  observation  some  time  ago.  While 
operating  on  a  patient  supposed  to  be  suffer- 
ing from  appendiceal  colic,  I  discovered  a 
band  running  diagonally  across  the  front  of 
the  ileocolic  junction.  It  passed  from  the 
right  renal  region  downward  and  medially 
into  the  pelvis.  Below,  it  was  traced  into  the 
right  upper  cornu  of  the  uterus,  with  which  it 
blended.  Above,  it  passed  into  a  hard,  rock- 
like mass  which  lay  in  front  of  the  right 
kidney.  The  pelvic  organs  and  intestines 
were  fixed  together  by  adhesions  of  a  pecuKar 
consistency,  unlike  those  produced  by  an 
infective  peritonitis,  which  made  it  impossible 
to  separate  the  uterus  from  the  gut.  I  was 
unable  to  inspect  the  left  uterine  cornu  or 
feel  the  left  ovary  or  tube.  The  right  cornu 
I  denuded,  and  found  that  the  band  of  tissue, 
which  felt  like  a  tube,  was  continuous  with  it. 
I  was  unable  to  discover  a  right  ovary  in  this 
situation.  While  handhng  the  band  it  was 
felt  to  consist  of  two  fairly  distinct  portions 
or  cords.    Through  a  second  incision  parallel 
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with  the  upper  right  costal  margin,  we  cut 
down  on  the  hard  rock-like  substance.  This 
was  found  to  lie  in  a  mass  of  adhesions  situated 
in  front  of  the  right  kidney  and  to  the  outer 
side  of  the  hepatic  flexure  of  the  colon.  After 
enucleation,  it  was  seen  to  consist  of  calcified 
material  to  which  the  upper  end  of  the  double 
band  previously  described  was  attached. 
Suspecting  that  the  calcified  mass  repre- 
sented an  undescended  ovary  and  that  the 
band  represented  the  fallopian  tube,  the 
specimen  was  excised  and  examined  carefully. 
Microscopic  examination  of  the  band  showed 
two  separate  tubes,  one  of  which  probably 
represented  the  fallopian  tube  and  the  other 
a  persistent  wolffian  duct.  Microphotographs 
of  the  sections  with  legends  attached,  are 
appended  in  confirmation  of  this  statement 
(Figs.  I  and  2).  We  have  not  yet  been  able 
to  discover  the  exact  origin  of  the  calcified  • 
mass,  but  the  supposition  is  that  it  represents 
a  calcified  ovary. 

Cases  of  imperforate  anus  with  openings 
between  the  lower  end  of  the  rectum  and 
the  urethra  (urogenital  sinus)  in  the  male 
or  the  vulva  in  the  female  can  hardly  be  ex- 
plained without  reference  to  adult  forms  in 
the  lower  vertebrates,  because  we  are  unable 
to  find  evidence  at  any  stage  in  the  develop- 
ment of  the  human  embryo  that  the  rectum 
opens  at  any  of  these  sites.  If,  however,  we 
study  the  adult  conditions  in  amphibia, 
reptiles,  monotremes  and  marsupials,  we 
find  the  rectum  opening  in  situations  which 
tally  precisely  with  those  of  the  abnormal 
openings  occurring  in  man.  One  of  the  com- 
monest malformations,  namely,  where  the 
anus  is  imperforate  and  the  rectum  opens 
into  the  vulva  (in  the  female)  is  almost  an 
exact  reproduction  of  the  adult  stage  of 
marsupials. 

The  inference  is  clear  that  the  organs  of 
man  have  passed  through  these  stages  in 
reaching  their  present  development,  but  that 
in  some  manner  the  steps  of  the  process  have 
been  suppressed  in  the  development  of  the 
embryo. 

Nothing  can  be  more  fascinating  than  a 
study  in  which  truths  stand  suddenly  re- 
vealed by  a  new  arrangement  and  correlation 
of    observations    which    individually    are    of 


mere  academic  interest.  It  is  like  finding 
new  beauties  in  a  picture  or  hidden  meanings 
in  a  beloved  book.  Happy  is  the  man  who 
sees  and  understands,  and  unhappy  he  who 
is  bhnd  to  the  path  beyond  the  open  door, 
whose  windows  remain  always  barred  to  the 
universe  and  to  whom,  like  Peter  Bell — 

"A  primrose  by  a  river's  brim 
A  yellow  primrose  was  to  him. 
And  it  was  nothing  more. 

"The  soft  blue  sky  did  never  melt 

Into  his  heart;  he  never  felt 

The  witchery  of  the  soft  blue  sky!" 

]\Iost  human  beings  are  born  singularly 
perfect  and  apparently  free  from  anatomical 
abnormalities.  Yet  a  tour  of  observation 
through  any  dissecting  room  will  reveal 
anomalies  present  in  most  of  the  bodies  on 
the  tables.  Of  all  the  structures  in  the  body, 
the  arteries  show  the  greatest  number  and 
variety  of  anomalies,  a  fact  which  probably 
can  be  explained  by  the  ease  by  which  the 
collateral  channels  can  enlarge  if  parent 
trunks  are  obstructed.  Those  affecting  ar- 
teries most  commonly  ligated  we  may  pass 
over  because  they  are  well  known  to  teachers 
of  operative  surgery  and  consequently  to 
surgeons  in  general.  Others,  particularly 
those  occurring  in  the  visceral  arteries,  occur 
more  frequently  and  are  less  known.  \'aria- 
tions  in  the  origin  and  distribution  of  the 
mesenteric  arteries  are  very  common.  The 
right  cohc  artery  is  frequently  absent,  its 
place  being  taken  by  a  branch  from  the  ileo- 
colic or  the  middle  colic;  or  the  middle  coHc 
may  be  represented  by  a  branch  from  the  right 
colic.  The  arteries  of  the  liver  are  subject 
to  great  variation.  The  left  lobe  of  the  Hver 
is  often  supplied  entirely  by  a  branch  of  the 
left  gastric  artery.  In  these  cases  the  main 
hepatic  trunk  derived  from  the  coeKac  axis  is 
distributed  exclusively  to  the  right  lobe  and 
the  gall-bladder.  Occasionally  the  left  lobe 
receives  its  blood  supply  from  the  main 
hepatic  trunk,  aided  at  times  by  a  branch 
from  the  left  gastric,  while  the  right  lobe  and 
gall-bladder  receive  their  blood  supply  from 
a  large  trunk  which  takes  its  origin  from  a 
neighboring  artery,  usually  from  the  superior 
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mesenteric.  This  trunk  usually  passes  be- 
hind the  portal  vein  in  its  course  to  the  liver. 
Some  time  ago  I  made  a  tour  of  the  dissect- 
ing room  with  Professor  H.  O.  Knight  for  the 
purpose  of  examining  the  abdominal  cavities 
of  twenty- three  cadavers  which  were  open  to 
inspection  at  one  time.  Although  the  number 
of  bodies  inspected  was  small  and  the  abnor- 
mahties  were  comparatively  few,  they  form 
an  interesting  list  which  I  shall  present  to 
you  in  tabular  form: 

Cases 

Arrested  rotation  of  colon i 

Presence  of  Meckel's  diverticulum o 

Absence  of  vermiform  appendix i 

Abnormalities  in  hepatic  vessels 9 

Low  position  of  kidneys  (lower  pole  below 

crest  of  ilium) 2 

Jejunum,   commencement  of,  passing   to 

the  right 3 

Congenital  absence  of  spleen i 

In  such  a  small  number  of  bodies  the  list  is 
very  instructive  and,  with  the  exception  of 
the  congenital  absence  of  the  spleen,  it  is 
probably  a  fair  average  of  the  yearly  findings. 
The  arrested  rotation  of  the  colon  affected 
the  lower  end  of  the  ascending  colon  and 
ileocaecal  junction.  This  part  of  the  bowel 
had  failed  to  rotate  and  to  unite  to  the 
peritoneal  surface  of  the  flank.  The  ileum 
entered  the  caecum  from  the  right  side.  As 
Meckel's  diverticulum  is  said  to  be  present 
in  2  per  cent  of  bodies  and  one  specimen  was 
found  last  year  in  18  dissected  bodies,  its 
absence  is  not  surprising.  A  dissection  of  the 
cases  with  abnomial  hepatic  arteries  showed 
3  cases  in  which  the  right  hepatic  artery  came 
from  the  superior  mesenteric.  In  every  case 
the  cystic  artery  arose  from  the  right  hepatic. 
The  cases  where  the  first  2  feet  or  so  of  the 
jejunum  passed  to  the  right  are  worth  notice. 
For  a  number  of  years  past  Professor  William 
Keiller  has  called  my  attention  to  this  point. 
It  has  a  special  bearing  on  the  technique  of 
the  no-loop  operation  of  gastrojejunostomy 
as  practiced  in  the  so-called  Mayo  operation 
and  would  call  for  a  reversal  of  the  manner 
of  placing  clamps  on  the  jejunum  (Fig.  3). 

This  list  of  abnormalities,  small  as  it  is, 
gives  an  insight  into   the  possibilities   that 


may  confront  a  surgeon  who  is  exploring,  not 
twenty-three  abdominal  cavities,  but  hun- 
dreds each  year. 

Every  operator  expects  the  viscera  to 
occupy  normal  positions,  and  if  he  fails  to 
find  the  organ  he  is  searching  for,  he  hunts 
for  it  where  previous  experience  has  taught 
him  he  is  most  likely  to  find  it.  If  he  has  been 
carefully  trained  in  embryology  he  will  know 
beforehand  where  to  look  and  what  to  ob- 
serve; but,  if  not,  he  will  probably  begin  a 
ramble  over  the  greater  part  of  the  abdominal 
cavity,  which  may  end  disastrously  for  the 
patient.  Cases  of  misplaced  vermiform  ap- 
pendix and  arrested  rotation  of  the  caecum 
fall  in  this  category  and  are  responsible  for 
some  of  the  most  puzzling  conditions. 

Intestinal  abnormahties,  being  more  fre- 
quently met  with  than  those  of  the  other 
abdominal  viscera,  will  receive  almost  ex- 
clusive attention  in  this  communication. 
They  result  from  arrest  of  or  failure  in  the 
rotation  of  the  colon,  or  to  speak  more  cor- 
rectly, the  intestinal  loop,  at  an  early  period 
of  embryonic  life;  a  fault  which  is  responsible 
for  all  the  cases  of  misplaced  caecum  and 
vermiform  appendix.  Starting  with  the 
lower  portion  of  the  left  hypochondrium  as 
the  probable  embryonic  position  of  the 
caecum,  it  may  be  found  arrested  at  any  point 
between  this  and  the  right  ihac  fossa  along 
the  line  of  its  normal  descent,  which  follows 
approximately  that  of  the  normal  transverse 
and  descending  colon.  It  is  seen  so  frequently 
just  below  the  level  of  the  gall-bladder  that  a 
differential  diagnosis  between  appendicitis 
and  cholecystitis  is  often  a  matter  of  con- 
siderable difiiculty.  I  have  frequently  seen 
it  to  the  left  of  and  above  the  level  of  the 
umbilicus  (Fig.  7) .  In  one  of  my  cases,  fatal 
typhoid  perforation  occurred  in  a  caecum 
situated  here.  In  another  case  during  an 
exploratory  laparotomy  I  found  the  caecum 
in  this  position  embedded  in  a  rolled  up 
mass  of  omentum  so  thick  that  it  could  not 
be  unraveled.  The  large  intestine  coursed 
downward  from  it  as  a  perfectly  straight 
tube;  and,  to  my  surprise,  it  passed  over  the 
right  brim  of  the  pelvis.  There  was  practically 
no  sigmoid  loop.  The  left  flank  contained  no 
large  intestine. 
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Fig.  I.    Section   of  band   of   tissue   showing  muellerian 
duct.    A,  cross  section  of  duct  which  here  is  double. 
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Fig.  2.    Section    of    band    of    tissue    showing    vestigia 
woh'rtan  bod\'.    B,  C,  D,  point  to  wolffian  tubules. 


In  order  to  understand  these  abnormalities, 
it  is  necessary  to  visualize  clearly  the  steps 
of  the  rotation  and  the  changes  in  the  respec- 
tive positions  of  the  large  and  small  intestines 
during  the  process. 

In  the  fifth  week  of  embryonic  life  the  shape 
of  the  ahmentary  canal  is  that  represented 
in  Fig.  4.  The  foregut  is  firmly  fixed  by  both 
dorsal  and  ventral  mesenteries.  The  mid  and 
hind  guts  are  slung  up  to  the  posterior  body 
wall  by  their  dorsal  mesenteries  only.  The 
ventral  mesenteries  have  disappeared.  The 
mesentery  of  the  mid  gut  is  long  and  the 
intestinal  tube  forms  a  long  U  loop  from  the 
convex  end  of  which  the  vitelline  duct  passes 
through  the  umbilical  opening  to  the  yolk  sac. 
Where  the  limbs  of  the  U  loop  join  the  fore 
and  hind  guts,  there  are  acute  bends,  and  the 
gut  has  little  mobility  above  and  below  these 
points.  The  U  loop  which  is  supplied  by  the 
superior  mesenteric  artery  is  not  able  to 
move  very  freely  in  a  lateral  direction,  be- 
cause its  apex  is  fixed  by  the  attachment  of 
the  vitelline  duct  to  the  umbiHcus.  It  is, 
however,  able  to  rotate  around  its  base 
where  the  two  limbs  of  the  U  are  close  to- 
gether. After  the  fifth  week  the  mid  gut 
increases  in  length  very  rapidly,  far  out- 
stripping the  other  divisions  of  the  alimen- 


tary canal.  Its  mesentery  becomes  fan- 
shaped  and  capacious  except  at  the  base  of 
the  loop  where  the  limbs  of  the  U  join  the 
rest  of  the  gut.  Here'  the  mesentery  is  reduced 
to  a  narrow  isthmus  (duodenocolic  isthmus) , 
through  which  the  superior  mesenteric  artery 
passes.  At  the  beginning  of  the  third  month 
the  U-shaped  loop  twists  round  on  this 
isthmus  from  right  to  left  (viewed  from  in 
front  in  the  opposite  direction  to  the  hands 
of  a  watch.  Fig.  5).  By  this  twist  the  part 
of  the  hind  gut  near  the  limb  of  U  is  carried 
upward  and  to  the  left  toward  the  splenic 
region  where  it  adheres  and  forms  the  splenic 
flexure  of  the  colon.  The  rest  of  the  colon 
proximal  to  this  swings  over  the  front  of  the 
abdominal  cavity  from  left  to  right,  becom- 
ing attached  to  the  structures  on  the  posterior 
body  wall  along  a  line  extending  from  the  left 
to  the  right  kidney  and  thence  down  to  the 
right  iliac  fossa.  As  the  twist  afi"ects  both 
Hmbs  of  the  U  loop  at  the  isthmus,  the 
proximal  part  of  the  mid  gut  entering  the  loop 
is  carried  to  the  left  behind  the  colon,  and 
the  rest  of  the  loop  twists  in  the  same  direct- 
tion,  so  that  it  comes  to  lie  free  in  the  ab- 
dominal cavity  below  the  colon  with  its 
mesenteric  faces  partly  reversed,  the  anterior 
face  of  the  mesentery  representing  the  right 
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Fig.  3.  The  above  figure  shows  a  condition  frequently 
seen  when  the  first  few  feet  of  the  jejunum  pass  to  the 
right,  j,  is  on  the  commencement  of  the  jejunum.  The 
arrows  indicate  the  direction  of  intestinal  flow. 


side  of  the  dorsal  mesentery  and  the  posterior 
face  its  left  side.  At  the  same  time  the  supe- 
rior mesenteric  artery  comes  to  lie  in  front 
of  the  commencement  of  this  part  of  the  gut 
and  marks  the  line  of  separation  between 
the  duodenum  and  jejunum.  The  effect  of 
this  twist  is  to  carry  the  right  side  of  the 
dorsal  mesentery  of  the  duodenum  against 
the  posterior  body  wall  where  it  becomes 
attached.  It  will  be  evident  on  reflection 
that  the  rotation  of  the  U-shaped  loop  of 
the  intestine,  followed  by  its  adhesion  to 
the  posterior  body  wall,  is  responsible  for  the 
obhteration  of  the  lateral  spaces  of  the  body 
cavity  on  both  sides  of  the  dorsal  mesentery 
of  the  upper  end  of  the  fore  gut  (2d  and  3d 
parts  of  duodenum).  The  splenic  flexure  of 
the  colon  comes  to  lie  in  front  of  the  left 
kidney  and  the  hepatic  over  the  right,  while 
the  ascending  and  descending  colons  lie  in 
the  right  and  left  flanks.  I  eritoneal  adhe- 
sions form  between  the  colon  and  its  mesen- 
tery and  the  posterior  body  wall  which  fix 


the  left  face  of  the  gut  and  mesentery  to 
the  parietal  peritoneum.  The  rij^ht  face  of  the 
mesocolon  becomes  the  anterior  face,  which 
lies  in  the  concavity  of  the  free  colonic  loop. 
It  is  continuous  along  the  line  of  the  ileo- 
colic artery  with  the  right  face  of  the  mes- 
entery of  the  small  intestine.  The  process 
of  fixation  is  probably  exactly  analogous  to 
that  occurring  in  inflammatory  processes. 
In  most  cadavers  irregular  lines  of  union 
leaving  numerous  pockets  and  crevices  can 
be  seen  along  the  outer  sides  of  the  ascending 
and  descending  colons.  At  the  splenic  flexure, 
the  union  is  very  firm,  being  strengthened  by 
a  special  band  of  tissue  which  passes  from 
the  diaphragm  and  the  tip  of  the  eleventh 
rib  to  the  gut  (costocolic  ligament).  Proximal 
to  this  the  fixation  is  less  substantial.  The 
attachment  of  the  transverse  mesocolon  to 
the  pancreas  and  the  second  part  of  the  duo- 
denum is  comparatively  loose  and  the  long 
mesentery  allows  great  mobility  to  the  trans- 
verse colon.  The  hepatic  flexure  is  more 
firmly  fixed  to  the  tissues  in  front  of  the  right 
kidney  but  there  is  no  strong  ligament  on 
this  side  analogous  to  that  fixing  the  splenic 
flexure.  The  ascending  colon  and  caecum 
unite  fairly  firmly  with  the  posterior  body 
wall  below  the  right  kidney.  A  careful  exam- 
ination of  Figure  6  shows  the  anatomical 
relationships  of  the  colon  when  complete 
rotation  and  fixation  have  taken  place.  The 
termination  of  the  duodenum  shows  through 
the  root  of  the  transverse  mesocolon.  The 
small  intestines  have  been  removed  and  the 
cut  edge  of  the  mesentery  is  exposed  along 
the  fine  of  the  ileocolic  artery.  The  ascending 
and  transverse  mesocolon  form  a  roughly 
triangular  area  bounded  by  the  ascending 
and  transverse  colon  and  the  line  of  the  ileo- 
colic artery.  The  exposed  face  of  the  meso- 
colon is  the  original  right  face  of  the  mes- 
entery of  the  unrotated  gut.  Behind  the  termi- 
nation of  the  duodenum  lies  the  fossa  duo- 
denojejunalis,  the  extent  and  shape  of  which 
varies  within  great  limits.  Hernia  into  this 
fossa  is  occasionally  met  with.  If  the  hernia 
passes  to  the  left  (the  commonest  variety) 
the  inferior  mesenteric  vein  and  left  colic 
artery  lie  in  front  of  the  neck  of  the  sac.  If 
the  hernia  passes  to  the  right,  the  superior 
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Fig.  4.    Human  alimentary  canal  in  the  fifth  week  of 
embryonic  life.    (Diagram  from  Keith.) 

mesenteric  artery  lies  in  front  of  the  neck. 
A  successful  case  was  operated  on  in  the 
Sealy  Hospital  clinic  where  the  hernia  passed 
to  the  right.  At  least  half  the  small  intestine 
was  found  in  the  sac.  The  extent  of  the  sac 
corresponded  to  a  space  roughly  triangular 
in  outline,  bounded  by  the  lines  of  the  ascend- 
ing colon  and  hepatic  flexure,  by  the  curve 
of  the  duodenum  and  by  the  line  of  the 
ileocoHc  artery.  The  ileocoKc  junction,  caecum, 
ascending  colon  with  hepatic  flexure  and 
the  third  part  of  the  duodenum  were  spread 
on  the  anterior  surface  of  the  hernial  sac, 
along  its  boundaries.  The  mesocolon  and  the 
colic  arteries  were  directly  in  front. 

In  order  to  make  the  above  description 
still  clearer,  the  attached  figures  taken  from 
Huntington  are  exhibited. 

Figure  7  shows  a  condition  of  complete 
non-rotation  of  the  intestine.  The  caecum 
and  appendix  are  in  the  embryonic  position. 
The  small  intestine  lies  entirely  on  the  right 
side  of  the  abdominal  cavity,  and  the  exposed 
face  of  its  mesentery  is  the  original  left  face. 
The  part  of  the  colon  corresponding  to  the 
splenic  flexure  is  well  fixed  and  reasonably 
high.  Between  it  and  the  caecum,  the  colon 
is  thrown  into  redundant  folds.  Between  it 
and  the  rectum  the  descending  colon  passes 
downward  as  a  straight  tube. 

Figures  8  and  9  show  a  condition  of  ar- 
rested rotation.    The  caecum  is  at  a  very  low 
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Fig.  5.    Human  alimentary  canal  in  the   third   month 
of  embryonic  life.    (Diagram  from  Keith.) 

level.  The  splenic  flexure  is  high  up  and 
firmly  attached.  The  small  intestine  lies 
entirely  on  the  right  side  of  the  abdominal 
cavity.  The  exposed  face  of  its  mesentery 
is  the  original  left  face.  The  ileum  enters 
the  cacum  from  right  to  left.  In  Figure  9  the 
small  intestines  have  been  pulled  to  left  to 
expose  the  right  side  of  the  mesentery  and  to 
show  that  no  adhesions  have  formed  between 
it  and  the  body  waU. 

Figure  10  shows  the  intestines  of  Tamandua 
bivittata  (the  Httle  ant  eater)  which  exhibits 
a  normal  condition  of  non-rotation. 

In  all  these  examples  the  colon  and  the 
duodenum  are  separated  by  a  narrow  neck 
of  mesentery  across  which  strong  transverse 
bands  of  tissue  can  be  seen  coursing.  This 
neck  represents  the  duodenocohc  isthmus 
and  through  it  the  superior  mesenteric 
artery  passes.  These  conditions  are  very 
similar  to  that  present  in  a  human  embryo  of 
five  weeks.  It  would  seem  to  be  an  easy 
matter  for  rotation  to  occur  around  the  nar- 
row duodenocohc  isthmus.  Some  cases  of 
complete  volvulus  of  the  small  intestine 
have  been  described  which  were  probably 
examples  of  this.  One  such  occurred  in  my 
practice  where  the  whole  intestine  was 
twisted  from  left  to  right  through  one  and  a 
half  turns. 

In  Figure  11  we  have  shown  an  example 
of  arrested  rotation.    Here  the  small  intestine 
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The  remainder  of  my  address  will  be  de- 
voted to  the  consideration  of  cysts  of  the 
neck  of  branchial  origin  with  especial  refer- 
ence to  the  origin  of  ranula  and  cysts  of  the 
submaxillary  region.  A  satisfactory  classifica- 
tion of  cysts  of  the  neck  is  the  following: 

1.  Lymphatic  cysts  {hygroma  colli).  They 
are  usually  situated  in  the  lowest  part  of  the 
posterior  triangle  of  the  neck.  5s'ot  unfre- 
quently  they  extend  under  the  clavicle  into 
the  axillary  space.  They  are  derived  from 
the  lymphatic  sinus  (jugular  sinus)  which  is 
present  in  the  third  month  of  foetal  life  in 
the  angle  between  the  jugular  and  sub- 
clavian veins. 

2.  Thyroglossal  cysts.  They  occur  in  the 
middle  line  of  the  neck  either  above  the 
hyoid  bone  in  the  substance  of  the  tongue 
(Hngual  cysts)  or  below  the  hyoid  bone  under 
the  deep  fascia.  They  are  derived  from  the 
thyroglossal  duct,  which  is  formed  by  a  bud 
of  hypoblast  which  grows  downward  between 
the    mandibular    and    pharyngeal    parts    of 


Fig.  6.  /.,  Liver;  /./.,  attachment  of  falciform  ligament; 
r.,  tenth  rib;  g.b..  gall-bladder;  r.f-.  right  tlexure  of  the 
colon  (O.  T.  hepatic  flexure;;  d.,  duodenum;  v..  vermiform 
process;  /..  ileum;  c.  cEccum;  5.,  stomach;  sp..  spleen. 
anterior  angle-;  /./.,  left  fle.xure  of  the  colon  (0.  T.  splenic 
flexure);  t.m.  tranverse  mesocolon;  d.c,  descending  colon; 
r.m..  root  of  mesenter\\  cut;  p.m..  pelvic  mesenter\';  p.c, 
pelvic  colon.     (From  Cunningham.) 

has  completed  its  rotation  to  the  left  behind 
the  large  intestine  and  it  lies  in  the  left  part 
of  the  abdominal  cavity.  Most  of  the  large 
intestine  has  also  rotated  The  ascending 
colon  and  ileocolic  junction  have  failed  to 
rotate  and  as  a  consequence  the  terminal 
part  of  the  ileum  lies  in  the  right  iUac  fossa 
to  the  right  of  the  caecum  and  turning  down- 
ward to  the  left  to  enter  it.  In  Figure  12 
rotation  of  the  whole  intestine  is  complete 
except  that  of  the  caecum.  The  ileum  opens 
into  its  lower  border.  The  iliac  fossa  is 
empty. 

The  two  conditions  last  described  are  so 
frequent  that  scarcely  a  week  passes  without 
one  or  other  being  observed  in  our  clinic. 
They  are  of  little  pathological  interest  and, 
apart  from  the  fact  that  they  make  the  search 
for  the  appendix  more  difficult,  are  of  no 
consequence. 


d.c. 


Fig.  7.  Complete  non-rotation  ci  inlesline.  p..  P\'lorus; 
(/.,  duodenum;  j..  ileocolic  junction;  /.,  liver;  s.,  stomach; 
d.c,  descending  colon.     (From  Huntington.) 
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the  tongue  and  which  eventually  forms  the 
isthmus  of  the  thyroid  body  and  parts  of 
the  lateral  lobes. 

3.    Thyroid  gland  cysts.    They  occur  in  the  ,/. 
lateral  lobes  of  the   thyroid  gland  and   are 
derived  usually  from  cystic  degeneration  in 
adenomata  arising  from  the  gland 

4    Sequestration  dermoids.  They  are  usually 
found  in  the  middle  line  and  are  derived  from 
inclusion  of  areas  of  epiblast  during  the  fusion  pp- 
of  the  ventral  folds  of  the  embryo. 

5.  Branchiogenetic  cysts.  They  are  derived 
from  persistent  remains  of  the  external 
branchial  depresssions  of  the  embryo. 

6.  Parastic  cysts.  Echinococcus.  etc 
Branchiogenetic  cysts  In  order  to  under- 
stand the  source  of  cysts  of  branchial  origin 
it  is  necessary  to  have  a  clear  idea  of  the 
structure  and  ultimate  fate  of  the  branchial 
arches  and  clefts  in  the  human  embryo.  In 
the  third  week  of  foetal  life  evidences  of 
branchial  arches  are  visible  in  the  human 
embryo.  The  pharyngeal  region  resembles  that 
of  an  adult  fish.  Both  have  branchial  arches, 
but  whereas  in  fishes  the  arches  are  separated 
by   clefts,   in   the   human   embryo   they   are 


p.m. 


Fig.  8.  Arrested  rotation  of  intestine.  /.,  Li\er;  d., 
duodenum;  s.i.,  small  intestine;  sp.,  spleen;  .v.,  stomach; 
s.f.,  spleni.x  flexure;  I.e.,  segment  corresponding  to  trans- 
verse colon;  a.c,  ascending  colon;  j.,  ileocolic  junction; 
d.,  appendix.    (From  Huntington.j 


Fig.  y.  Same  ca.^e  as  Fig.  8,  showing  small  intestines 
pulled  to  the  left  side,  d..  Duodenum;  p.p.,  primitive 
parietal  peritoneum  of  right  lumbar  region;  p.m.,  primitive 
mesentery  common  to  small  intestine  and  non-rotated 
colon;  j.,  ileocolic  junction,  dorsal  surface.  (From  Hunt- 
ington.) 

separated  by  depressions.  The  depressions, 
which  are  visible  on  the  outer  aspect  of  the 
neck  and  the  inner  aspect  of  the  pharynx,  are 
separated  by  a  membrane  which  is  covered  on 
its  outer  side  by  epiblast  and  on  its  inner 
side  by  hypoblast.  In  the  normal  course  of 
events  this  membrane  never  disappears  in 
mammals.  In  the  rare  instances  in  which  it  is 
perforated,  a  complete  cleft  results  which 
may  persist  in  the  adult  as  a  branchial 
fistula.  The  growth  of  the  region  of  the  neck 
in  a  human  embryo  is  so  rapid  that  by  the  end 
of  the  sixth  week  all  external  evidence  of  the 
branchial  arches  and  depressions  has  vanished. 

As  the  fate  of  the  branchial  arches  and 
clefts  is  of  prime  importance  in  explaining 
the  origin  of  the  cysts  in  question,  a  short 
description  of  their  anatomy  is  essential. 

Branchial  arches.  There  are  probably  six 
arches  in  all,  of  which  four  can  be  recognized 
on  the  surface  of  the  neck.  The  two  anterior 
are  connected  with  the  bony  framework  of 
the  skeleton  by  their  posterior  extremities, 
but  the  four  posterior  have  no  such  con- 
nections.   Each  arch  contains  (i)  a  basis  of 
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Fig.  lo.  Intestines  of  Tamandua  bivittata  (little  ant 
eater)  showing  a  normal  condition  of  non-rotation. 
p.,  Pylorus;  d.,  duodenojejunal  transition;  s.i.,  small 
intestine  forming  efferent  limb  of  intestinal  loop;  /.,  ileo- 
colic junction;  g.o.,  great  omentum  turned  up;  sp.,  spleen; 
a.,  superior  mesenteric  artery  in  duodenocolic  isthmus;  c, 
colon  at  termination  of  afferent  limb  of  intestinal  loop; 
p.c,  colon — proximal  segment  forming  afferent  limb  of 
intestinal  loop.    (From  Huntington.) 


cartilage,  (2)  a  vascular  arch,  (3)  nerves,  (4) 
muscle  elements. 

The  first  arch  is  the  mandibular.  Its  carti- 
laginous basis  (Meckel's  cartilage)  forms  the 
foundation  of  the  lower  jaw,  although  the 
greater  part  disappears.  The  posterior  end 
persists  as  the  malleus,  the  anterior  end  as 
the  part  of  lower  jaw  which  carries  the  incisor 
teeth.  The  nerve  of  this  arch  is  the  third 
division  of  the  fifth.  The  artery  of  the  arch 
disappears,  but  the  origin  of  the  external 
maxillary  artery  (facial)  marks  the  place 
where  it  arose  from  the  ventral  aorta  (external 
carotid). 

The  second  arch  is  the  hyoid.  Its  posterior 
end  persists  as  the  stapes,  the  middle  portion 
as  the  styloid  process  and  stylohyoid  liga- 


ment, and  the  lowest  part  as  the  lesser  cornu 
of  the  hyoid  bone.  The  nerve  of  this  arch  is 
represented  by  the  facial  and  auditory 
(seventh  and  eighth).  The  artery  of  the  arch 
disappears  but  the  lingual  artery  marks  the 
place  where  it  arose  from  the  ventral  aorta. 

The  third  arch  is  represented  in  the  adult 
by  the  great  cornu  and  body  of  the  hyoid 
bone.  Its  nerve  is  the  glossopharyngeal 
(ninth).  The  artery  of  the  arch  persists  as 
the  first  part  of  the  internal  carotid.  The 
superior  thyroid  artery  arises  from  its  place 
of  origin  from  the  ventral  aorta. 

The  fourth  arch  is  represented  in  the  adult 
by  the  upper  part  of  the  thyroid  cartilage. 
Its  nerve  is  the  superior  laryngeal  branch  of 
the  vagus.  The  vascular  arch  is  represented 
.  on  the  right  side  by  the  first  part  of  the  sub- 
clavian artery,  and  on  the  left  side  by  that 
part  of  the  arch  of  the  aorta  between  the 
origin  of  the  left  carotid  and  the  spot  where 
the  ductus  arteriosus  enters  it. 

The  fifth  arch  is  represented  in  the  adult  by 
the  lower  portion  of  the  thyroid  cartilage. 
Its  nerve  is  the  inferior  laryngeal  branch  of 
the  vagus. 

The  sixth  arch  is  represented  in  the  adult 
by  the  cricoid  and  arytenoid  cartilages,  and 
the  cartilaginous  rings  of  the  trachea  and 
bronchi.  Its  nerve  is  the  inferior  laryngeal 
branch  of  the  vagus.  (The  vasuclar  arches 
of  the  fifth  arch  probably  disappear  early. 
That  of  the  sixth  persists  on  the  left  side  as 
part  of  the  right  pulmonary  artery  and  ductus 
arteriosus;  on  the  right  side  it  shares  in  the 
formation  of  the  right  pulmonary  artery.) 

The  muscles  of  the  arches  deserve  special 
consideration.  Their  embryonic  origin  is 
identified  by  their  nerve  supply.  From  the 
first  arch  (fifth  nerve)  are  derived  the  muscles 
of  mastication,  the  tensor  palati  and  tympani, 
the  mylohyoid  and  the  anterior  belly  of  the 
digastric;  from  the  second  arch  (seventh 
nerve)  the  stapedius,  the  stylohyoid,  the 
posterior  belly  of  the  digastric,  all  the  muscles 
of  facial  expression  and  the  platysma;  from 
the  third  arch  (ninth  nerve)  the  stylopharyn- 
geas  and  some  of  the  muscles  of  the  soft 
palate;  from  the  fourth  arch  (superior  laryn- 
geal nerve)  some  of  the  muscles  of  the  soft 
palate  and  the  constrictors  of  the  pharynx 
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and  the  cricothyroid;  from  the  fijlh  arch 
(inferior  laryngeal  nerve)  the  intrinsic  muscles 
of  the  larynx. 

With  the  increase  in  length  of  the  neck  of 
the  embryo,  the  arches  descend  and  carry  /. 
their  muscular  and  nervous  elements  with 
them.  The  descent  of  the  muscles  is,  how- 
ever, not  always  quite  regular,  for  we  find  in 
the  soft  palate  one  of  the  muscles  (the  tensor 
palati)  supphed  by  the  nerve  of  the  first  . 
arch,  and  the  rest  supplied  by  a  plexus 
(pharyngeal)  in  which  the  nerves  of  the  third 
and  fourth  arches  mingle.  The  greatest 
irregularity  is  seen  in  the  muscles  derived 
from  the  second  arch  (hyoid).  A  remarkable 
muscular  bud  makes  its  appearance,  which 
grows  upward  into  the  face  and  scalp  and 
downward  into  the  lower  portion  of  the  neck 
(Fig.  13).  From  it  the  occipitofrontalis. 
all  the  muscles  of  expression  and  the  platysma 
are  derived.  Branches  of  the  seventh  nerve 
are  carried  with  the  muscles. 

Another  muscular  migration  that  further 
disturbs  the  orderly  arrangement  of  parts 
comes  from  the  seventh,  eighth,  and  ninth 
body  segments,  which  are  situated  behind 
those  supplied  by  the  tenth  and  eleventh 
nerves.  These  segments  are  supplied  by  the 
twelfth  nerve  (hypoglossal).     The  path  and 


Fig.  12.  Arrested  rotation  of  intestine.  /.,  Liver;  ax.. 
ascending  colon;  a.,  appendi.x  adherent  to  lateral  aspect  of 
-ascending  colon  and  to  iliac  parietal  peritoneum;  g.o.. 
great  omentum;  /.,  terminal  ileum.     (From  Huntington.) 


Fig.  II.  Arrested  rotation  of  intestine.  /.,  Liver; 
/.,  terminal  ileum;  g.o.,  great  omentum.  (From  Hunt- 
ington.) 

extent  of  this  migration  is  clearly  shown  by 
the  course  of  the  hypoglossal  nerve  and  the 
situation  of  the  muscles  supphed  by  it  (Fig. 
14).  It  may  be  divided  into  two  parts:  an 
upper  (ligula)  which  forms  the  geniohyoid, 
geniohyoglossus,  hyoglossus  and  all  the  in- 
trinsic muscles  of  the  tongue,  and  a  lower 
(infrahyoid)  which  forms  the  depressors  of 
the  hyoid  bone.  One  of  the  muscles,  viz.: 
the  omohyoid,  passes  down  as  far  as  the  scap- 
ula. The  lingual  bud  (Fig.  15),  into  which  the 
upper  part  of  this  muscular  mass  penetrates,  is 
developed  from  two  separate  parts,  an  ante- 
rior (buccal)  which  arises  from  the  anterior 
ends  of  the  lirst  visceral  arch,  and  a  posterior 
(pharyngeal)  which  arises  from  the  anterior 
ends  of  the  second  and  third  arches.  The 
hypoblast  of  these  buds  retains  its  original 
nerve  supply.  That  to  its  anterior  part, 
which  forms  the  anterior  two- thirds  of  the 
tongue,  comes  from  the  nerve  to  the  first 
arch  (iifth-hngual)  while  that  to  the  posterior 
which  forms  the  posterior  third  of  the  organ 
is  derived  from  the  nerves  of  second  and 
third  arches  and  is  represented  by  the 
chorda  tympani  (seventh)  and  the  glosso- 
pharyngeal (ninth).  The  resulting  organ 
offers  an  interesting  picture  of  a  muscular 
mass  innervated  by  the  twelfth  nerve  and 
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Fig.  13.    Migration    of   platysma.     (From    Keith.) 

covered  by  mucous  membrane  supplied  by 
the  fifth,  seventh,  and  ninth  nerves. 

Branchial  clefts.  Four  cleft  depressions 
can  be  recognized  in  the  embryo.  The  first 
cleft  (hyomandibular)  persists.  Its  external 
depression  is  represented  by  the  external 
auditory  meatus.  In  connection  with  the 
internal  depression  the  eustachian  tube  and 
tympanum  are  developed.  The  membrana 
tympani  represents  probably  the  cleft  mem- 
brane. The  second,  third,  and  fourth  clefts 
disappear  and  usually  leave  no  traces.  In  a 
very  young  embryo  (fourth  week)  the  second 
arch  grows  downward  and  covers  the  third 
and  fourth  and  comes  into  contact  with  the 
body  wall  behind  the  fifth.  By  this  growth, 
which  is  analogous  to  that  forming  the  gill 
cover  in  fishes,  the  orifices  of  the  second, 
third,  and  fourth  cleft  depressions  are  covered 
up,  and  a  space  is  shut  off  into  which  they 
open.  This  is  called  the  cervical  sinus  (Fig. 
15).  It  usually  disappears.  If  it  persists  a 
cyst  may  result.  The  cyst  may  open  exter- 
nally on  the  neck  and  the  usual  situation  of 
the  opening  is  in  the  lower  part  of  the  neck 
along  the  anterior  border  of  the  sternomastoid 
muscle.  Occasionally  the  cyst  opens  inter- 
nally into  the  pharynx.  When  this  occurs  the 
opening  into  the  pharynx  usually  passes 
through  the  membrane  of  the  second  cleft. 


Fig.  14.    Migration  of  muscles  of  hypoglossal  group. 

When  both  internal  and  external  openings 
are  present  a  long  fistulous  tract  lined  by 
epithelium  stretches  between  the  surface  of 
the  neck  and  the  cavity  of  the  pharynx 
(Fig.  16).  If  the  tract  is  dissectecl  out  it 
always  passes  above  the  fork  of  the  carotids, 
i.  e.,  above  the  third  brachial  arch.  The 
internal  opening  is  in  the  tonsillar  recess. 
( Second  cleft  depression . )  The  external  opening 
varies  in  position.  It  is  always  along  the 
anterior  border  of  the  sternomastoid,  but  it 
may  be  anywhere  between  the  cricothyroid 
space  and  just  above  the  sternoclavicular 
joint. 

It  is  dilhcult  to  determine  the  part  played 
by  the  cervical  sinus  in  the  formation  of 
branchial  cysts.  It  is  more  than  probable 
that  it  is  responsible  for  the  cysts  and  listuL-ae 
met  with  in  the  lower  part  of  the  neck  below 
the  level  of  the  thyroid  cartilage.  But  it  is 
more  difficult  to  understand  how  cysts  sit- 
uated high  up  in  the  neck  under  cover  of  the 
parotid  gland  can  be  derived  from  a  cavity 
which  primarily  covers  the  second,  third, 
and  fourth  clefts.  If,  however,  we  admit  the 
possibility  of  such  a  cyst  being  carried  from 
a  lower  to  a  higher  level  by  muscular  agency 
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Fig.  15.  View  of  the  inner  aspect  of  the  pharynx  show- 
ing the  anterior  ends  of  the  branchial  arches  and  the 
internal  branchial  cleft  depression.    (From  Keith.) 

in  the  rearrangement  of  the  muscular  planes 
of  the  neck,  the  problem  is  easily  solved. 
After  careful  deliberation  I  have  adopted  this 
theory  as  a  satisfactory  explanation  of  mu- 
cous cysts  of  the  upper  cervical  region.  I 
shall  include  ranula  in  this  category;  and 
while  I  hesitate  to  state  dogmatically  that 
true  ranula  always  has  its  origin  in  branchio- 
genetic  rests,  I  am  able  to  present  strong 
clinical  and  pathological  evidence  in  support 
of  this  contention. 

In  1906,  I  reported  two  cases  of  congenital 
cysts  of  the  neck,  with  mucous  contents, 
which  I  believed  were  derived  from  branchial 
clefts.^  In  both  cases  the  anatomical  rela- 
tionships of  the  cysts  with  the  deep  structures 
of  the  neck  were  identical,  and  at  the  same 
time  so  peculiar  and  definite  that  they  nega- 
tived mere  coincidence  as  to  origin.  I  have 
since  seen  other  cases  with  features  so  identi- 
cal that  a  common  description  will  serve  for  all. 

The  cysts  lay  in  the  upper  part  of  the  neck, 
beneath  the  deep  cervical  fascia,  under  cover 
of  the  upper  part  of  the  sternomastoid  muscle 
and  the  lower  part  of  the  parotid  gland.  In 
none  of  the  cases  did  it  extend  into  the  neck 
lower  than  the  hyoid  bone.  In  all  the  cases 
there  was  a  narrow  communication  between 
the  main  body  of  the  cyst  and  a  similar  cyst 
in  the  submaxillary  region.  In  three  of  the 
cases  the  submaxillary  portion  of  the  cyst 
communicated  around  the  posterior  border 
of  the  mylohyoid  muscle  with  a  cyst  in  the 
floor  of  the  mouth  underneath  the  tongue 
(ranula) .  In  the  one  case  there  was  no  ranula 
but  an  accessory  cyst  was  found  medial  to 
the  submaxillary  portion  of  the  cyst.     The 
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Fig.  16.  Diagram  showing  in  schematic  fashion  the 
cervacal  sinus  and  the  organs  developed  in  connection 
with  the  inner  branchial  cleft  recesses.    (From  Keith.) 

cases    are    represented    diagramatically    in 
Figure  17. 

The  following  description  of  one  of  the 
cases  associated  with  ranula  is  taken  almost 
verbatim  from  my  original  report  (Case  i"). 
It  is  entirely  satisfactory  even  at  the  present 
time  and  my  subsequent  experience  has  cor- 
roborated the  accuracy  of  the  original  an- 
atomical description. 

The  first  case  was  that  of  a  young  girl,  L.  S., 
age  15,  who  was  sent  to  me,  in  March  1904,  by 
Dr.  Nixon,  of  Gonzales,  for  diagnosis  and  treat- 
ment. The  family  history  showed  nothing  pertinent 
to  the  case.  Personal  history  was  of  Httle  con- 
sequence. She  had  suffered  from  most  of  the 
diseases  of  infancy  except  measles.  She  had  always 
been  strong  and  healthy. 

In  November,  1902,  the  patient  first  noticed  a 
smaU  swelling  underneath  the  tongue.  It  gave  no 
trouble,  but  worried  her.  She  consulted  a  physi- 
cian, who  incised  it  and  evacuated  a  httle  white 
mucus.  After  a  time  it  reappeared,  and  although 
evacuated  from  time  to  time,  the  mucus  reaccum- 
ulated.  A  seton  was  inserted,  but  with  no  effect. 
In  January,  1903,  she  consulted  Dr.  Herfif,  who 
pronounced  it  a  ranula,  and  attempted  the  removal. 
The  condition  was  better  for  a  time.  Her  mother 
kept  the  opening  into  the  cyst  patent  until  May, 
1903.  In  September,  1903,  the  condition  became 
worse  again,  and  the  sweUing  involved  the  tissues 
under  the  jaw;  the  tongue  was  badly  swoUen,  and 
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Fig.  17.  Types  of  cysts  found  in  lingual  submaxillary 
cervical  regions.  For  convenience  they  have  all  been 
placed  on  the  left  side,  ml,  Middle  line  of  body,  ran, 
Ranula.  siib-max.  Submaxillary  cyst,  cerv.,  Cervical  cyst. 
ace,  Accessorj'  cyst. 

the  upper  part  of  the  anterior  triangle  of  the  neck 
was  bulged.  Dr.  Herff  drained  it  again  with  tem- 
porary improvement.  In  October  it  swelled  up 
again  and  the  parotid  gland  became  more  prominent. 
A  rubber  drainage  tube  was  used,  and  retained  for 
7  weeks.  In  January  the  swelling  reappeared,  and 
intermittently  increased  and  decreased  in  volume 
until  March  i,  1.Q04,  when  she  consulted  me.  The 
condition  was  the  following:  Under  the  right  side 
of  the  tongue  a  typical  ranula,  the  size  of  a  walnut 
could  be  seen,  on  the  surface  of  which  appeared  a 
scar  passing  horizontally  from  right  to  left.  Whar- 
ton's duct  had  been  divided  and  the  secretion  of 
the  right  submaxillary  gland  exuded  from  its  cut 
proximal  end.  The  tongue  was  pushed  upward  and 
to  the  left  and  speech  was  indistinct.  Below  the 
body  of  the  jaw,  the  upper  part  of  the  submaxillary 
region  bulged  slightly,  this  swelling  being  apparently 
continuous  with  that  underneath  the  tongue. 
The  parotid  gland  was  a  shade  more  prominent  on 
the  right  side  than  on  the  left. 

On  March  4,  I  operated  on  the  ranula  and 
attacked  it  at  first  within  the  mouth.  Finding  that 
complete  removal  would  be  impossible  by  the 
intrabuccal  method,  I  opened  the  submaxillary 
region,  by  the  incision  usually  used  to  tie  the  lingual 


artery.  The  ranula  was  situated  for  the  most  part 
above  the  mylohyoid  muscle,  but  a  process  ex- 
tended down  around  the  hinder  border  into  the 
submaxillary  triangle  almost  as  far  as  the  hyoid 
bone.  To  reach  it  the  submaxillary  salivary  gland 
was  dislocated  upward.  While  dissecting  the  lower 
part  of  the  cyst  away,  mucus  was  seen  to  ooze  from 
the  posterior  part  of  the  wound.  A  director,  passed 
toward  this  point,  suddenly  penetrated  along  a 
narrow  channel  into  a  large  cavity  from  which 
mucus  exuded.  The  channel  was  dilated,  and  the 
exploring  finger  passed  into  the  cavity.  It  was 
quite  large,  and  at  its  highest  point,  the  tip  of  the 
finger  was  just  able  to  feel  the  boundary  wall.  The 
boundaries  were  the  following:  Above,  it  reached 
the  base  of  the  skull,  the  bony  irregularities  of 
which  could  be  distinctly  felt.  Behind,  the  anterior 
border  of  the  mastoid  process  and  the  whole  length 
of  the  styloid  process  could  be  felt  so  distinctly  that 
the  velvety  cyst  wall  appeared  as  thin  as  the  thin- 
nest rubber  finger  cot.  Mesially  the  bodies  of  the 
upper  cervical  vertebroe  were  distinctly  made  out. 
The  carotid  artery  could  be  felt  beating  under  the 
posterior  lining  of  the  cyst.  Anteriorly  and  inter- 
nally were  the  tonsil  and  pharynx.  Externally  was 
the  ramus  of  the  lower  jaw  covered  by  the  internal 
pterygoid  muscle;  also  the  parotid  gland.  Below, 
the  cyst  terminated  in  a  rounded  outhne,  the  lowest 
part  being  about  the  level  of  the  body  of  the  hyoid 
bone. 

The  cases  that  have  been  observed  since 
have  conformed  in  every  detail  to  the  descrip- 
tion given  above  as  regards  the  anatomical 
situation  of  the  deep  cervical  part  of  the 
cyst.  There  has  been  considerable  variation 
in  the  way  they  connected  with  the  cysts  in 
the  submaxillary  region  or  with  those  under- 
neath the  tongue.  They  are  represented  with 
fair  accuracy  in  Figure  17,  -D,  E  and  F. 

Microscopic  examination  of  the  lining 
wall  of  the  cysts  was  rather  unsatisfactory. 
Most  of  the  sections  showed  no  epithelium. 
Where  epithelium  was  found  it  occurred  as 
a  single  layer  like  that  lining  the  interior  of 
a  blood-vessel.  The  connective  tissue  be- 
neath the  endothelium  was  a  thick  layer 
of  dense  fibrous  tissue  with  large  lymph 
spaces.  It  was  remarkably  free  from  cellular 
elements. 

It  is  strange  that  after  a  careful  search 
through  the  literature  of  the  subject  I  have 
been  unable  to  secure  histories  of  cases  of 
ranula  and  branchiogenetic  cysts  that  cor- 
respond exactly  with  those  just  described. 
Their  anatomical  boundaries  are  so  definite 
and  consistent  as  to  negative  mere  coinci- 
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dence,  and  to  support  the  view  that  they  are 
probably  of  frequent  occurrence. 

It  seems  a  far  cry  from  simple  cases  of 
ranula  to  the  complicated  cysts  that  we  have 
just  described.  If,  however,  a  careful  analysis 
is  made  of  the  topography  of  cysts  in  the 
floor  of  the  mouth  and  submaxillary  region 
that  most  surgeons  would  admit  without 
hesitation  as  ranulse,  we  can  supply  the 
missing  parts  of  the  puzzle.  In  Figure  17, 
A,B,C,D,  E  and  F,  six  varieties  of  cysts  are 
pictured,  each  of  which  is  an  accurate  repre- 
sentation of  an  individual  case  verified  by 
operation.  The  explanation  is  given  in  the 
attached  legends.  The  inference  that  each 
one  of  these  varieties  represents  isolated  and 
scattered  parts  of  a  mother  cyst  that  has  been 
subjected  to  fragmentation  and  displacement 
is  irresistible.  No  satisfactory  evidence  has 
€ver  been  advanced  that  ranula  arises  from 
mucous  glands  in  the  floor  of  the  mouth  or 
from  the  salivary  glands;  and  the  theory  of 
its  development  in  a  bursa  (Fleischmann's) 
has  still  less  to  support  it. 


Therefore,  after  careful  deliberation  I 
advance  the  theory  that  ranula,  submaxillary 
cysts,  and  deep  cervical  cysts  of  the  types 
presented  are  derived  from  vestigial  remains 
of  the  branchial  clefts;  that  the  primary 
cyst  is  derived  from  the  cervical  sinus  or  from 
the  parts  of  the  cervical  sinus  in  relation  to 
the  external  depression  of  the  second  cleft; 
that  the  cyst  is  carried  from  its  original 
position  by  the  shifting  of  muscles  during 
the  formation  of  the  neck,  by  which  part  of 
the  cyst  (deep  cervical)  is  carried  up  to  the 
base  of  the  skull  by  the  palate  muscles  which 
are  derived  from  the  third  and  fourth  arches, 
and  part  carried  into  the  submaxillary  region 
and  tongue  by  the  migration  of  the  muscles 
of  the  hypoglossal  group. 

The  theory  is  suggested  with  considerable 
hesitation  because  I  feel  that  it  is  supported 
by  a  somewhat  slender  array  of  clinical  ob- 
servations; but  its  simplicity  is  so  apparent — 
and  simplicity  is  so  often  the  greatest  attri- 
bute of  truth — that  I  venture  to  submit  it 
for  your  consideration  and  criticism.^!    \ 
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THERE  probably  is  no  other  common 
clinicopathological  entity  which  con- 
fronts the  student  of  female  pelvic  dis- 
ease with  so  wdde  a  range  of  differential 
diagnosis,  and  at  the  same  time  incurs  such 
responsibility  for  the  immediate  recognition 
of  the  condition,  as  does  ectopic  gestation. 
The  literature  which  this  interesting  and  im- 
portant subject  has  brought  into  being  is 
large,  and  many  of  the  studies  are  classical. 
Many  of  our  conceptions  in  this  regard  are 
centuries  old,  and  it  cannot  be  considered 
strange  that  the  ideas  of  the  profession  on  a 
subject  the  earliest  records  of  which  date  to 
an  era  so  far  removed  as  the  tenth  century, 
should  be  pretty  well  fixed  and  that  the 
recent  advances  in  our  knowledge  should  be 
few.  It  is  not  at  all  the  author's  purpose  in 
the  present  writing  to  review  the  extensive 
literature  on  ectopic  gestation,  but  simply  to 
present  two  cases  of  considerable  interest  and 
to  attempt  to  emphasize  certain  features  in 
the  differential  diagnosis. 

C.A.SE  I.  Mrs.  H.  L.  R.;  housewife;  age  23;  com- 
plains of  severe  cramp-like  pains  in  the  lower  abdo- 
men. The  patient  has  always  been  healthy.  The 
history  reveals  no  previous  diseases,  but  the  patient 
thinks  she  is  a  little  over-nervous.  She  is  not  con- 
stipated; the  bowels  mov^e  every  day.  Of  late  the 
patient  says  she  has  felt  nauseated  in  the  morning 
but  has  not  vomited.  For  past  3  to  4  years  she  has 
had  to  urinate  10  to  12  times  daily  and  3  to  4 
times  at  night.  The  urine  burns  her  at  times.  It  is 
of  a  light  color.  Says  she  does  not  suffer  excessive 
thirst  and  does  not  drink  much  water.  She  has  had 
no  leucorrhoca  and  no  yellow  discharge. 

Her  menses  began  at  the  age  of  13;  the  periods 
were  regular,  of  the  28-day  type,  of  3  to  4  days' 
flow,  and  were  without  pain.  The  flow  was  moder- 
ate, most  on  second  day.  Her  last  menstruation  was 
on  July  13,  1Q18  (43  days  ago).  This  last  period  was 
quite  like  her  usual  periods.  The  patient  was 
married  14  months  ago.  The  husband  is  living  and 
well.  The  patient  has  never  been  pregnant;  she 
desires  children. 

Last  Friday  (August  23,  3  days  ago)  at  4:00  p.m.. 
while  the  patient  was  ironing  she  was  suddenly 
attacked  with  a  severe  sweating  spell  which  was 
immediately   followed,   and    then  accompanied  by 


intense,  cramp-like  pain  in  the  lower  abdomen. 
The  patient  had  to  sit  down  even  before  the  cramps 
came  on  because  she  was  so  weak  and  felt  as  though 
she  would  faint.  She  went  to  bed  for  a  few  minutes 
but  was  taken  with  another  spell  of  pain  as  soon  as 
she  got  up.  She  remained  in  bed  for  the  rest  of  that 
night  and  Saturday  morning.  Upon  getting  up  on 
Saturday  afternoon,  she  was  again  taken  with 
another  attack  of  pain,  profuse  sweating,  and  faint- 
ness.  She  was  nauseated  but  did  not  vomit.  Satur- 
day evening  she  suft'ered  a  third  attack  and  vomited 
much  with  it.  The  patient  rested  well  Saturday 
night,  and  stayed  in  bed  until  Sundaj^  afternoon. 
She  says  her  abdomen  was  very  tense  and  hard. 
On  Sunday  evening  the  patient  noticed  that  her 
eyes,  face,  and  hands  were  very  yellow,  and  she 
vomited  a  yellowish  material.  She  also  noticed 
that  her  urine  was  unusually  deeply  colored.  Sun- 
day evening  she  had  a  very  slight  blood  staiiaed  dis- 
charge from  the  vagina.  While  she  was  walking 
about  on  Monday  she  had  considerable  abdominal 
pain.  She  states  that  for  the  past  week  she  has 
noticed  that  her  breasts  have  been  increasing  in 
size  and  firmness  and  also  that  the  follicles  (mont- 
gomerian)  have  become  prominent. 

Physical  examination.  General:  The  patient  is 
a  well  developed,  well  nourished  young  woman, 
who  lies  quietly  in  bed  and  appears  to  suft'er  no  dis- 
comfort. The  sclerae  and  the  general  cutaneous  sur- 
face show  a  well  marked  icterus.  The  mucous  mem- 
branes are  slightly  pale.  The  pulse  is  a  little  rapid 
(100  per  minute),  but  its  quality  is  good.  Oral  tem- 
perature is  99.4°  F.  The  examination  of  the  head, 
neck,  thorax,  and  extremities  reveals  nothing  of 
importance  in  connection  with  the  present  illness. 
The  abdomen  is  rather  full  and  protuberant  but 
not  distended.  There  is  considerable  fat  in  the 
abdominal  wall.  The  musculature  is  of  good  tone, 
but  there  is  no  rigidity  or  muscle  spasm.  Deep  pal- 
pation over  the  lower  abdomen  elicits  some  tender- 
ness. No  masses  are  palpable.  The  liver  extends 
to  the  costal  margin  (by  percussion),  but  neither  it 
nor  the  spleen  can  be  palpated.  There  is  no  tender- 
ness over  these  organs. 

Bimantial  examination.  The  introitus  shows  no 
inflammation  or  discharge.  The  urethra  shows 
Skene's  glands  slightly  enlarged.  The  mucous  mem- 
brane of  the  vagina  is  pink  in  color,  no  congestion 
is  present,  but  there  is  some  thin  white  discharge. 
The  cervix  points  downward,  forward,  and  slightly 
to  the  left,  is  somewhat  enlarged  and  softened  at  its 
tip,  is  not  tender,  is  movable  and  bluish  in  color. 
The  external  os  is  round  and  will  not  admit  the 
finger;  thick,  mucoid  secretion  coming  from  cervical 
canal.    The  corpus  shows  first  degree  retroversion; 
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is  very  slightly  enlarged;  symmetrical;  regular  in  out- 
line; no  change  in  consistency  can  be  made  out;  not 
freely  movable;  movement  causes  slight  pain.  The 
adnexa  on  the  right  show  no  palpable  masses;  no 
tenderness;  on  the  left,  there  is  a  soft,  tender, 
spindle-shaped  mass,  the  size  of  an  egg,  slightly 
movable,  located  in  the  left  side  of  the  uterovesical 
pouch.  The  parametria  shows  no  infiltration;  no 
tenderness. 

Clinical  patliology.  The  urine  is  of  amber  color; 
reaction  is  acid;  specific  gravity  is  loi  2 ;  no  albumin; 
no  sugar;  no  casts;  no  red  blood  cells. 

Blood  examination  shows  hcemoglobin  75  per 
cent,  erythrocytes  3,200,000,  leucocytes  g,ooo, 
polymorphonuclears  6q  per  cent,  lymphocytes  23 
per  cent,  large  mononuclears  6  per  cent,  transi- 
tionals  2  per  cent. 

Diagnosis:    ectopic  gestation  with  rupture. 

Operative  findings.  The  abdomen  was  opened  by 
a  mid-line  incision  and  the  presence  of  fluid  blood 
in  the  peritoneal  cavity  was  recognized.  In  all  there 
was  approximately  ^oo  cubic  centimeters  of  blood 
present.  The  left  fallopian  tube  was  enlarged  to  the 
size  of  a  small  lemon  and  the  enlarged  portion  was 
fusiform  in  shape.  The  tumor  mass  was  soft  in 
consistency  and  dark  red  in  color.  The  left  ovary 
was  enlarged  and  there  was  present  a  corpus  luteum 
about  I  centimeter  in  diameter.  The  left  tube  was 
removed  and  a  pregnancy  found.  The  blood  was 
sponged  out  of  the  pelvis  and  the  general  abdominal 
cavity  and  the  usual  closure  made. 

The  patient  remained  in  the  hospital  14  days 
following  the  operation,  during  which  time  she  made 
an  uneventful  recovery.  On  the  third  day  following 
the  operation  the  icterus  had  quite  disappeared. 

Case  2.  Mrs.  M.  B.,  telephone  operator,  age  25, 
complains  of  severe  cramp-like  pain  in  the  lower 
abdomen;  metrorrhagia  and  menorrhagia.     , 

The  patient  was  never  strong  as  a  girl.  She  grew 
very  slowly  until  14  years  of  age.  She  has  had 
varicella,  variola,  diphtheria,  mumps,  measles, 
pertussis,  influenza,  inflammatory  rheumatism  and 
erythema  nodosum.  The  bowels  tend  to  be  con- 
stipated. She  urinates  3  to  4  times  during  the  day 
and  not  at  all  at  night.  A  burning  sensation  accom- 
panies urination.  She  has  had  leucorrhoea  ever 
since  menstruation  began,  and  about  2  years  ago 
the  discharge  became  yellow  and  stained  her  gar- 
ments. This  discharge  did  not  burn  her  or  cause 
soreness,  but  was  followed  by  frequent,  burning 
urination.  Six  months  ago  the  patient  was  in  the 
MinneapoHs  City  Hospital  with  erythema  nodosum 
and  at  that  time  gonococci  were  found  in  the  vaginal 
discharge,  but  no  masses  or  tender  regions  were 
located  in  the  pelvis.  The  patient  left  the  hospital 
about  5  months  ago  and  had  no  further  trouble  until 
the  onset  of  the  present  illness.  Appendectomy  for 
chronic  appendicitis  at  18  years  of  age. 

The  menses  began  at  the  age  of  12.  After  a  few 
periods  she  stopped  flowing  until  she  was  14.  The 
periods  were  of  the  28-day  type,  lasting  8  to  10 
days.   The  flow  was  profuse;  but  was  associated  with 


no  pain  in  recent  years  although  she  had  much  pain 
before  marriage  and  until  after  the  last  child  was 
born.  The  periods  were  regular  up  to  the  onset  of 
the  present  illness,  except  during  the  time  of  preg- 
nancy and  lactation. 

The  patient  has  been  married  7  years.  The  hus- 
band is  living  and  has  gonorrhaa.  The  patient  is 
not  living  with  her  husband  at  present.  She  had 
extramarital  intercourse  3  months  ago.  She  has 
two  children,  6  and  4  years  old.  Two  years  ago 
she  had  an  induced  abortion  at  about  two  months' 
gestation,  which  was  followed  by  "blood  poisoning." 
With  this  illness  the  patient  was  in  bed  4  weeks, 
with  fever,  chills,  and  delirium. 

About  two  months  ago  the  patient  began  to  have 
pain  in  the  right  side  of  her  lower  abdomen.  There 
was  a  slight  show  of  blood  preceding  this  pain  and 
antedating  her  regular  period  by  several  days.  At 
this  regular  period  the  flow  was  excessive  and  clots 
were  passed.  Following  this  period  she  was  suddenly 
seized  with  a  severe  cramp-like  pain  which  lasted 
for  several  hours  and  made  her  go  to  bed.  The 
patient  missed  her  last  regular  period  and  began 
flowing  profusely  5  days  later,  and  the  flow  has 
continued  for  the  past  10  days  up  to  the  present 
time.  The  patient  says  she  has  experienced  no 
fainting  spells  with  any  of  these  attacks  of  pain 
or  external  bleeding  although  she  has  felt  weak.  A 
little  less  than  2  weeks  ago,  the  patient  noticed  that 
her  skin  and  her  eyes  were  turning  yellow.  The 
yellow  color  quickly  became  well  marked  and  re- 
mained so  until  admission  to  the  hospital.  There 
were  no  clay-colored  stools — patient  says  they  were 
brown  in  color.  The  patient  has  not  been  nauseated, 
nor  has  she  vomited  in  the  present  illness.  She  says 
there  has  been  no  recent  change  in  the  size  or  firm- 
ness of  her  breasts.  The  patient  does  not  think  she 
is  pregnant. 

Physical  examination.  General.  The  patient  is 
a  well  developed,  fairly  well  nourished  young  wom- 
an, whose  face  is  drawn  and  wears  an  anxious 
expression.  The  scleras  and  general  cutaneous  sur- 
face show  a  well  marked  icterus.  The  mucous  mem- 
branes are  red  in  color.  The  pulse  is  increased  in 
rapidity  (112  per  minute),  but  its  quality  is  good. 
Oral  temperature  is  102°  F.  The  examination  of  the 
head,  neck,  thorax,  and  extremities  reveals  nothing 
further  of  importance  in  connection  with  the  present 
malady.  The  abdomen  is  not  distended  or  scaphoid 
but  rather  flat:  the  skin  is  yellow  like  that  of  the 
rest  of  the  body:  no  eruptions;  numerous  old  striae 
gravidarum;  old  healed  surgical  scar  in  the  right 
lower  quadrant.  The  abdominal  wall  is  rather  lax, 
especially  in  its  upper  part.  There  is  no  rigidity  or 
muscle  spasm  on  Hght  palpation.  Over  the  lower 
abdomen  there  is  no  superficial  tenderness,  but  deep 
palpation  elicits  marked  tenderness  and  definite 
muscle  spasm,  especially  on  the  right  side.  No 
masses  are  palpable.  The  liver  extends  to  the  costal 
margin  (by  percussion),  but  neither  it  nor  the  spleen 
can  be  palpated.  There  is  no  tenderness  in  the  region 
of  the  liver  or  gall-bladder. 
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Bimanual  examination.  Introitus  and  external 
genitals  are  covered  with  freshly  clotted  and  fluid 
blood.  The  urethra  shows  no  discharge  and  no 
inflammation.  Examination  of  the  vagina  shows 
the  mucous  membranes  pink  in  color  with  no 
apparent  congestion.  The  vaginal  canal  contains 
considerable  bloody  discharge  and  some  blood  clots. 
The  cervix  points  downward  and  backward,  is  the 
normal  size  for  a  multiparous  woman,  has  no 
apparent  softening,  no  tenderness,  is  movable,  and 
shows  first  degree  bilateral  laceration.  A  bloody 
discharge  comes  from  the  cervical  canal.  The  posi- 
tion and  outline  of  the  corpus  cannot  be  determined 
because  of  the  marked  tenderness  in  the  pelvis.  Both 
adnexal  regions  are  very  tender  but  no  definite 
masses  can  be  made  out. 

In  the  cul-de-sac  of  Douglas  there  is  a  semi- 
fluctuant  mass,  the  size  of  a  lemon.  The  mass  is 
regular  in  outline,  fixed,  and  exquisitely  tender. 

Clinical  pathology.  The  urine  is  of  amber  color, 
reaction,  acid;  specific  gravity  loiS;  no  albumin, 
no  sugar,  no  casts,  no  red  blood  cells. 

The  blood  shows  haemoglobin  80  per  cent,  erythro- 
cytes 4,600,000,  leucocytes  39,700,  polymorphonu- 
clears, 88  per  cent,  lymphocytes  10  per  cent,  large 
mononuclears  i  per  cent,  transitionals  i  per  cent. 

Diagnosis:  (i)  Extra-uterine  gestation  with 
rupture.    (2)  Tubo-ovarian  abscess. 

The  above  conclusions  were  reached  by  the  author 
in  the  receiving  ward  of  the  hospital.  The  patient 
was  transferred  to  the  Gynecological  Ward  where 
a  diagnosis  of  "probable  pelvic  peritonitis"  was 
made. 

Operative  findings.  A  posterior  colpotomy  was 
done  and  upon  opening  into  the  cul-de-sac  old 
blood  was  found,  and  a  wing  tube  inserted.  Then 
the  abdomen  was  opened  by  a  mid-line  incision  and 
a  ruptured  ectopic  pregnancy  was  found  on  the  right 
side  and  a  small  tubo-ovarian  abscess  on  the  left 
side.  Both  tubes  and  ovaries  were  removed.  In  all 
there  was  something  less  than  500  cubic  centimeters 
of  free  blood  found  in  the  abdomen.  This  blood  was 
removed,  and  the  usual  closure  made. 

The  patient  developed  a  generalized  peritonitis 
following  the  operation  and  died  in  6  days.  Not- 
withstanding this  serious  and  fatal  postoperative 
complication,  the  jaundice  had  completely  disap- 
peared by  the  fourth  day  following  the  operation. 

In  many  of  their  clinical  features  neither 
of  these  cases  is  unusual,  but  the  associated 
icterus  gives  to  them  both  academic  and 
practical  chnical  importance.  Not  only  are 
the  questions  of  the  chemistry  and  patho- 
genesis of  "jaundice"  directly  involved,  but 
the  problem  of  the  differential  diagnosis  of 
ectopic  pregnancy  is  intimately  concerned. 

The  fact  that  the  icterus  developed  shortly 
after  the  onset  of  local,  pelvic  symptoms  in 
both  cases,  and  the  fact  that  in  each  the 


pigmentation  disappeared  directly  after  the 
operative  interference  can  scarcely  be  in- 
terpreted otherwise  than  by  assuming  that 
the  jaundice  was  the  important  symptom  of 
the  primary  disease  entity.  After  all,  as  has 
been  so  frequently  pointed  out  before, 
jaundice  is  always  only  a  symptom  and 
should  be  given  diagnostic  importance  only 
when  it  is  regarded  as  an  integral  part  of  the 
symptom-complex  in  which  it  presents.  It 
is,  however,  a  symptom  of  no  Uttle  impor- 
tance and  the  presence  of  icterus  no  matter 
how  slight  in  degree  should  be  sought  for, 
and  when  discovered,  assigned  to  its  proper 
place  in  the  syndrome  at  hand. 

In  discussing  the  relation  of  icterus  to 
ruptured  ectopic  pregnancy,  there  are  several 
elementary  concepts  which  must  be  borne  in 
mind  and  certain  fundamental  questions 
which  must  be  answered  at  the  onset  That 
the  crystalline  pigment — haematoidin — so  fre- 
quently found  in  old  extravasations  of  blood 
is  chemically  identical  with  bilirubin,  the 
chief  pigment  of  the  bile,  has  been  main- 
tained by  numerous  investigators.  Other 
workers  have  further  demonstrated  the  very 
intimate  relation  between  haemoglobin  and 
bile  pigments,  by  showing  that  increased 
destruction  of  haemoglobin  leads  quite  directly 
to  an  increased  formation  of  bile  pigment. 
Haemoglobin  is  thus  the  ultimate  source  of 
the  bile  pigments. 

Wells  (191 8)  says:  "Pigmentation  of  the 
tissues  of  the  body  in  jaundice  depends  upon 
the  presence  in  them  of  bile  pigments,  which 
usually  have  been  formed  in  the  liver  and 
resorbed  either  into  the  lymph  or  blood  (or 
both) .  However,  a  pigment  which  seems  to  be 
chemically  identical  wdth  bilirubin  (haem- 
atoidin) may  be  formed  from  haemoglobin 
liberated  on  the  breaking  up  of  red  corpuscles, 
and  possibly  this  may  be  produced  in  sufficient 
amounts  outside  of  the  liver  to  give  rise  to  a 
general  icterus.  Certainly  the  local  greenish- 
yellow  pigmetation  occurring  in  the  vicinity 
of  extravasations  of  blood,  due  to  haematoidin 
formation  may  be  looked  upon  as  a  'local 
jaundice,'  and  in  icterus  haematoidin  crystals 
may  be  found  in  the  tissues.'' 

This  quotation  from  Wells  expresses  quite 
accurately    the    present    generally    accepted 
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belief  in  regard  to  the  development  of  icterus 
and  the  relation  of  jaundice  to  extravasations 
of  blood.  It  is  interesting  to  note  that  since 
the  lirst  edition  of  his  text  (Wells,  1907)  this 
author's  ideas  in  regard  to  the  relation  be- 
tween liver  function  and  jaundice  have 
changed  somewhat.  In  this  earlier  publica- 
tion he  stated  that  ha?matoidin  "is  probably 
never  formed  in  sufficient  amounts  outside  of 
the  liver  to  give  rise  to  a  general  icterus." 

In  1886  Minkowski  and  Naunyn  demon- 
strated that  in  geese  the  production  of 
haemolysis  by  means  of  arseniureted  hydrogen 
leads  to  icterus,  but  if  the  hvers  of  the  geese 
have  been  previously  removed,  no  icterus 
folloW'S  the  poisoning.  From  the  time  of  these 
classical  studies  many  w^orkers  have  inter- 
ested themselves  in  the  problems  associated 
with  jaundice  production  and  numerous 
studies  have  been  completed.  The  results 
attained  by  some  of  these  investigators  are 
widely  at  variance,  but  on  the  whole  it  is 
believed  that  the  pigments  that  produce  the 
general  discoloration  of  icterus  are,  at  least  in 
most  part,  manufactured  in  the  liver.  The 
chief  differences  of  opinion  seem  to  be  in 
regard  to  the  causes  of  the  resorption  of  the 
bile  from  the  liver  into  the  blood.  Much 
creditable  evidence  has  been  adduced  to  show- 
that  such  factors  as  the  low^  pressure  of  bile 
secretion,  temporary  increased  biliary  con- 
centration leading  to  occulusion  of  the  bile 
canalicuh,  and  swelling  of  the  hepatic  cells, 
are  of  certain  importance.  It  seems  very 
likely  that  these  factors  may  all  play  a  part, 
one  possibly  having  greater  importance  in  a 
given  case  than  in  another. 

However,  in  1913,  Whipple  and  Hooper 
demonstrated  experimentally  by  the  intra- 
venous injection  of  haemoglobin,  that  jaundice 
can  be  produced  in  dogs  whose  livers  have 
.been  isolated  from  the  circulation.  Moreover, 
as  pointed  out  above,  other  workers  have 
already  indentified  bilirubin  in  haemorrhagic 
effusions  located  where  the  liver  could  have 
no  influence. 

Since  a  time  very  early  in  the  history  of 
scientific  medicine,  there  have  existed  two 
different  general  ideas  in  regard  to  the  etiology 
of  jaundice.  In  one  the  condition  has  always 
been  regarded  as  hepatogenous  in  origin;  in 


the  other  instances  have  been  taken  into  ac- 
count which  were  considered  h:ematogenous, 
i.e.,  developing  irrespective  of  liver  function. 
On  the  basis  of  the  great  mass  of  accumulated 
data  which  we  possess  today,  it  is  necessary 
to  agree  with  Joannovics  (1904),  who  not 
only  concluded  that  both  the  hepatogenous 
and  ha^matogenous  types  exist,  but  even 
undertook  to  point  out  definite  differences 
in  the  symptomatology  of  the  two. 

In  1914,  Schottmuller  presented  a  case  of 
ectopic  pregnancy  which  was  accompanied 
by  jaundice,  and  on  the  basis  of  this  case  he 
propounded  a  theory  which  seems  quite  un- 
tenable. His  case  gave  the  classical  combina- 
tion of  symptoms  for  extra-uterine  gestation 
and  developed  generalized  icterus  24  hours 
following  the  onset  of  symptoms.  Jaundice 
was  still  well  marked  on  the  fourth  day,  at 
W' hich  time  clinicopathological  studies  showed : 
2,200,000  red  blood  cells;  45  per  cent  haemo- 
globin; no  pigments  in  the  urine;  blood  serum 
yellower  than  normal  and  containing  much 
h^matin.  The  general  condition  at  this  time 
was  good.  Three  days  later  the  general 
appearance  was  little  changed,  but  the  blood 
serum  contained  three  times  as  much  haemat- 
in  as  before  and  the  urine  contained  much 
oxy-  and  methaemoglobin.  The  haemoglobin 
in  the  blood  had  gone  up  to  50  per  cent. 
Reasoning  on  the  basis  of  this  case,  he  con- 
cludes that  since  there  was  such  a  great  in- 
crease of  h^ematin  in  the  blood  serum  with 
the  simultaneous  appearance  of  methaemo- 
globinuria,  and  without  any  subjective  symp- 
toms of  new  intraperitoneal  haemorrhage, 
that  these  abnormal  pigments  must  have 
come,  at  least  partially,  from  some  source 
other  than  the  original  intraperitoneal  blood. 
He  suggests  that  an  autohccmolytic  substance 
may  have  been  formed  from  the  antigenic 
influence  of  the  haemoglobin-free  portion  of 
the  extravasated  erythrocytes,  and  he  further 
proposes  that  this  autohaemolytic  substance 
not  only  haemolized  the  extravasated  red 
blood  cells  but  probably  aff'ected  also  the 
erythrocytes  in  the  circulating  blood.  Such 
a  theory  is  quite  valueless,  for  in  the  first 
place  it  is  not  supported  by  a  careful  analysis 
of  the  facts  of  the  case  whose  features  it  has 
been  invoked  to  explain,  and  in  the  second 
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place  it  is  contrary  to  general  physiological 
and  immunological  principles. 

Coming  now  to  apply  these  facts  in  the 
direct  consideration  of  our  own  cases  we  find 
as  premises  of  the  problem  (i)  the  presence  of 
free  blood  in  the  peritoneal  cavity;  (2)  forth- 
with, the  development  of  generalized  icterus; 
(3)  the  rapid  disappearance  of  the  jaundice 
following  the  removal  of  the  haemato-ascites. 

The  interrelation  of  these  features  both  in 
fact  and  in  time  make  the  conclusion  obvious 
that  the  jaundice  resulted  from  the  presence 
of  the  blood  in  the  peritoneal  cavity.  How 
then  was  the  icterus  produced,  through  the 
function  of  the  liver  or  otherwise?  This  ques- 
tion can  be  finally  solved  only  by  experi- 
mental study,  but  it  seems  to  the  author  that 
it  is  unnecessary  to  hypothesize  liver  function 
as  essential  in  this  case.  If  the  extravasated 
blood  was  rather  rapidly  broken  down  into 
hiematoidin,  it  can  readily  be  understood 
how  the  very  ready  absorption  from  the  perit- 
oneal cavity  might  result  in  a  generalized 
dissemination  of  this  pigment  throughout  the 
body. 

When  a  haemorrhage  takes  place,  the 
extravasated  blood  is  attacked  by  the  haemoly- 
sins  and  proteases  of  the  leucocytes,  tissue- 
cells  and  juices,  and  blood  plasma.  These 
separate  the  globin  from  the  ha?matin  or 
haemochromogen.  The  hccmatin  may  then 
gradually  undergo  further  changes  with  the 
formation  of  an  iron-free  pigment  (hasma- 
toidin),  and  an  iron  containing  pigment 
(hsemosiderin).  If  the  haemorrhages  are  very 
abundant,  some  haemoglobin  may  be  ab- 
sorbed and  appear  in  the  urine  as  such. 

Schurig  (1898)  found  that  haemoglobin  in- 
jected into  the  tissues  is  partly  decomposed 
in  situ  with  the  formation  of  iron  compounds, 
but  the  greater  part  enters  the  circulation  as 
haemoglobin,  and  is  partly  converted  into 
bile-pigment  by  the  hepatic  cells,  the  rest 
being  excreted  as  such  or  converted  into  iron 
compounds  by  the  spleen,  bone  marrow,  and 
renal  cortex.  On  the  other  hand,  if  the 
haemorrhagic  extravasation  into  the  tissues 
has  been  large  in  amount,  the  deeper  parts  of 
the  haemorrhagic  mass  are  not  soon,  if  ever, 
invaded  by  leucocytes,  tissue  cells,  or  fluids. 
In  such  a  case  the  blood  is  acted  upon  very 


slowly  by  the  enzymes  liberated  from  its  own 
leucocytes  and  by  the  small  amount  of  pro- 
tease in  the  serum.  Furthermore,  the  products 
of  decomposition  are  very  slowly  and  incom- 
pletely absorbed,  or  may  remain  as  crystalline 
deposits  for  long  periods  of  time  in  the 
haemorrhagic  detritus. 

Consequently  we  learn  that  the  manner  in 
which  the  body  handles  a  •  haemorrhagic  ex- 
travasation does  not  adhere  to  any  absolute 
rule,  but  varies  widely  with  such  factors  as 
the  site  of  the  haemorrhage,  the  size  of  the 
haemorrhage,  the  availability  of  lytic  sub- 
stances, and  the  local  provisions  for  absorp- 
tion. Because  of  these  many  variants,  con- 
siderable differences  in  the  general  and  local 
effects  produced  by  the  absorbing  haemorrhage 
must  be  expected. 

It  seems  reasonable  then  that  free  blood 
in  the  peritoneal  cavity,  in  the  presence  of  a 
strong  lytic  serum  (or  serum  rich  in  protease) 
could  be  quickly  split  with  the  production  of 
sufficient  quantity  of  haematoidin,  that  the 
large  and  ready  absorptive  surface  of  the 
peritoneum  might  so  charge  the  blood  with 
the  pigment  as  to  give  rise  to  a  generalized 
icterus.  The  fact  that  some  cases  of  intra- 
peritoneal haemorrhage  do  not  give  jaundice 
is  well  known  and  can  readily  be  explained 
by  reasoning  in  the  opposite  direction  on  the 
basis  of  the  factors  mentioned  above. 

The  various  pigments  derived  from  haemo- 
globin (haematin,  haemochromogen,  haemo- 
siderin,  haematoiden) ,  dift'er  from  each  other 
both  chemically  and  also  in  their  spectro- 
scopic behavior.  Each  of  these  bodies  is  a 
colored  substance  and  in  this  physical  prop- 
erty each  is  very  much  like  the  other  and  the 
staining  of  the  body  tissues  and  fluids  is.  in 
most  cases,  not  recognizably  different.  Any 
or  all  of  these  may  circulate  in  the  blood  in 
varying  amounts  and  the  blood  serum  will 
be  colored  in  shades  from  yellow  to  a  deep 
brown  by  their  presence.  It  is,  however,  im- 
possible to  indentify  the  exact  pigments 
present  without  the  aid  of  the  spectroscope 
or  other  more  accurate  physicochemical  tests. 

So  much  for  the  theoretical  and  academic 
side  of  the  problem.  Whatever  be  the  ulti- 
mate cause  of  the  jaundice,  the  important 
clinical  fact  is  simply  to  know  that  jaundice 
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may  be  a  not  uncommon,  and  ofttimes  an 
extremely  valuable  symptom,  in  the  differ- 
ential diagnosis  of  ectopic  pregnancy. 

While  discussing  the  question  with  a  num- 
ber of  surgeons,  it  has  several  times  been  sug- 
gested that  concomitant  pelvic  infection 
might  be  an  explanation  of  the  jaundice. 
This,  however,  does  not  seem  to  be  a  neces- 
sary cordllary,  for  one  of  our  cases  was  cjuite 
free  from  any  pelvic  infection. 

In  going  through  the  English  literature  on 
extra-uterine  gestation,  the  author  has  no- 
where found  mention  made  of  this  symptom 
except  in  De  Lee's  monumental  work,  where 
a  single  statement  is  included.  In  discussing 
haematocele,  De  Lee  says:  ''Jaundice  is  an 
important  sign,  since  it  usually  accompanies 
a  degenerating  blood  clot."  A  consideration 
of  our  cases,  however,  will  show  that  the 
symptom  has  even  a  greater  importance  than 
this  quotation  would  seem  to  imply,  for  we 
have  observed  the  icterus  very  early  in  the 
clinical  course  of  the  malady. 

The  great  German  texts  on  obstetrics  seem 
nowhere  to  make  mention  of  the  symptom 
which  the  present  paper  presents.  It  is 
apparent  therefore  that  this  feature  is  not 
one  of  common  knowledge.  Schottmuller 
(1914)  and  Dick  (1884)  have  reported  four 
and  two  cases  respectively,  in  which  jaundice 
accompanied  ectopic  gestation  as  a  symptom, 
and  the  former  author  strongly  emphasizes 
its  diagnostic  importance. 

Certainly  whenever  the  possibility  of  extra- 
uterine pregnancy  enters  into  the  differ- 
ential diagnosis  the  presence  of  icterus  should 
be  sought  for  and  if  found  given  its  proper 
place  in  the  syndrome  at  hand.  Not  only 
should  the  clinical  presence  of  jaundice  be 
looked  for,  but  a  specimen  of  blood  serum 
should  be  examined,  both  grossly  and  with 
the  aid  of  the  spectroscope.  In  these  cases 
much  more  valuable  information  may  be 
gained  in  this  way  than  by  the  usual  routine 
examination  of  the  blood.  We  must  con- 
clude, therefore,  that  jaundice  may  not  un- 


commonly be  a  symptom  of  considerable 
prominence  in  ectopic  gestation,  and  may 
even  be  the  feature  w^hich  determines  the 
differential  diagnosis. 

SUMMARY 

1.  Jaundice  is  a  not  uncommon  symptom 
of  ectopic  gestation. 

2.  The  presence  of  jaundice  is  of  great 
importance  and  may  frequently  be  the  symp- 
tom which  determines  the  differential  diag- 
nosis. 

3.  The  jaundice  in  these  cases  is  probably 
due  entirely  to  the  absorption  of  blood-de- 
rived pigments  produced  by  the  haemolysis 
of  the  extravasated  blood. 

4.  The  blood  serum  often  contains  con- 
siderable quantities  of  blood  pigment  (haemo- 
globin, hiematin,  hiemochromogen,  hsema- 
toidin). 

5.  In  the  progress  of  the  differential  diag- 
nosis the  blood  serum  should  be  studied  both 
groosly  and  with  the  aid  of  the  spectroscope. 

Note. — Since  this  article  was  sent  to  the  publisher  the 
author  has  had  another  case  of  tubal  pregnancy  with  intra- 
peritoneal haemorrhage.  In  this  case  the  differential  diag- 
nosis between  ectopic  gestation  and  a  threatened  miscarri- 
age (uterine  gestation)  was  rendered  especially  difficult  be- 
cause of  the  marked  retroversion  of  the  uterus  which  ex- 
isted. Macroscopic  examination  of  the  blood  serum  showed 
it  to  hav^e  a  dark  golden-brown  color  and  the  presence  of 
blood-derived  pigments  was  readilj-  demonstrated  by  the 
Gmehn  test.  The  Gmelin  test  applied  to  the  urine  also 
gave  a  strongly  positive  reaction  for  "bile."  Consequently, 
en  the  basis  of  these  observations  an  early  and  absolute 
diagnosis  was  made  possible,  even  before  the  development 
of  any  icterus.  At  the  operation  a  liter  of  fluid  and  clot- 
ted blood  was  found  in  the  peritoneal  cavity  and  a  rupture 
of  the  left  tube  which  contained  a  pregnancy. 
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THE  REPAIR  OF  CRANIAL  DEFECTS  BY  AUTOGENOUS 
CRANIAL  TRANSPLANTS! 

By  C.  C.  COLEMAN,  M.D.,  F.A.C.S..  Richmond,  Virginia 


IN  a  series  of  208  patients  with  head 
wounds  under  observation  at  U.  S.  Gen- 
eral Hospital  No.  11,52  patients  were  oper- 
ated upon  for  the  repair  of  cranial  defects. 
The  study  of  this  group  of  patients  provides 
the  data  for  estimating  the  influence  of  a  skull 
defect  as  a  factor  in  the  disability  of  patients 
with  head  injuries,  while  the  series  of  opera- 
tions performed  upon  these  patients  supplied 
a  satisfactory  test  of  a  method  of  cranioplasty 
which  seems  to  possess  decided  advantages. 

A  considerable  number  of  patients  with  war 
wounds  of  the  head  have  a  cranial  defect 
which  may  be  of  slight  importance  in  com- 
parison with  the  associated  brain  lesions  re- 
sulting in  permanent  hemiplegia  hemianopsia, 
epilepsy,  or  cranial  nerve  palsies.  The  symp- 
toms found  in  such  patients  with  severe  com- 
bined injuries  of  the  skull,  the  brain,  and  its 
coverings  may  be  modified  to  some  extent  by 
a  cranial  defect,  and  cranioplasty  may  give  a 
certain  amount  of  relief,  but  as  a  rule  repair  of 
a  cranial  defect  does  not  benefit  conditions 
resulting  from  structural  brain  damage.  The 
repair  of  cranial  defects  should  be  performed 
with  scrupulous  regard  for  the  limitations  of 
cranioplasty  which  accomplishes  two  main 
purposes — protection  of  the  brain  and  relief 
of  deformity. 


Healed  projectile  wounds  of  the  skull  pre- 
sent a  rather  characteristic  appearance.  An 
area  of  the  scalp  as  well  as  bone  has  usually 
been  lost,  and  often  a  long  continued  infection 
has  added  to  the  extent  and  density  of  the  re- 
sulting scar.  As  a  rule,  the  bony  opening  is 
irregularly  quadrangular,  although  triangular, 
circular,  and  narrow  linear  defects  caused  by 
tangential  wounds  are  seen. 

In  defects  of  moderate  size  without  intra- 
cranial tension  when  the  patient's  head  is 
higher  than  the  body,  the  defect  recedes, 
sometimes  to  considerable  depth.  It  becomes 
level  with  the  surrounding  scalp,  or  protrudes 
when  the  patient  lies  down  or  stoops.  It  is 
this  fluctuation  of  the  defect  which  seems  to  be 
mainly  responsible  for  the  symptoms  which 
are  very  characteristic.  The  patient  com- 
plains of  throbbing  and  pulsation  about  the 
defect,  vertigo  upon  exertion,  a  feehng  of  in- 
security, and  particularly  of  the  dread  of  in- 
jury to  the  unprotected  brain.  Any  sudden 
change  of  position,  such  as  stooping  over,  a 
sudden  movement  of  the  head,  or  coughing, 
may  be  followed  by  one  or  more  of  the  symp- 
toms. These  patients  are  disinclined  to  physi- 
cal exercise,  and  often  suffer  from  disturbed 
sleep  because  of  the  throbbing  or  vertigo  when 
lying  down  in  bed.     The  symptoms  may  be 


Fig.  I. 


Fig.  2. 


Fi 


Fig.  4- 


I'ig.  I.     Common   type  of  cranial  defect.     The  photo-  Fig.  3.      Craniofacial    defect    destroying    supra -orbital 

graph  shows  the  marked  depression  present  when  the  pa-  ridge. 
tient  is  in  the  erect  position.  Fig.  4.  Defect  of  supra-orbital  region;  loss  of  bone  in  floor 

Fig.  2.     Craniofacial  defect  with  marked  deformity.  of  orbit.    oMuscle  control  of  eye  lost,  but  vision  preserved. 

'Read  at  a  meeting  held  by  the  Staff  of  U.  S.  General  Hospital  .\o.  ii  for  the  Clinical  Society  of  Surgery,  June  14,  1919,  Cape  May,  X.  J. 
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Fig.  6. 


Fig.  5.  Cranial  defect  in  riglit  parieto-occipital  region. 
The  paper  model  lying  on  the  scalp  is  exact  size  and  shape 
of  the  defect.  Photograph  shows  healing  two  weeks  after 
repair  of  defect.  There  is  no  depression.  (Operation  by 
Charles  H.  Frazier.) 


Fig.  7- 


Fig.  6.  Cranial  defect  and  depression  in  left  temporo- 
parietal region. 

Fig.  7.  Photograph  of  same  case  as  that  shown  in  Fig- 
ure 6  taken  two  weeks  after  operation  for  the  repair  of  the 
defect. 


explained  by  the  local  instability  of  the  brain 
mass,  the  traction  of  the  adhesions,  and  the 
associated  vascular  fluctuations. 

Craniofacial  defects  are  often  very  conspic- 
uous deformities,  and  require  operation  not 
only  for  its  protective  value  but  also  for  the 
cosmetic  effect. 

There  are  certain  well  known  contra- 
indications to  cranioplasty.  The  operation 
should  not  be  done  for  war  injuries  until  the 
wound  has  been  healed  at  least  three  months. 
Any  associated  intracranial  process  accompan- 
ied by  an  increase  in  tension,  intracerebral 


Fig.  8  (at  left) .  Cranial  defect  resulting  from  the  kick  of 
a  horse.  Photograph  4  months  after  injury.  Involve- 
ment of  left  third  nerve  with  aphasia  for  one  month  after 
accident. 

Fig.  9.  Photograph  of  same  case  as  that  shown  in  Fig- 
ure 8  patient  two  weeks  after  repair  of  defect. 


foreign  bodies,  and  sometimes  epilepsy,  makes 
the  operation  inadvisable. 

The  technique  of  cranioplasty  has  offered 
an  attractive  field  for  surgical  ingenuity. 
Many  materials  have  been  used  to  replace 
the  lost  bone.  Metal,  rubber,  and  celluloid 
plates,  homotransplants,  animal  transplants, 
and  autogenous  grafts  from  skull,  tibia, 
scapula,  and  ribs  have  been  recommended  and 
to  a  large  extent  abandoned.  While  the  tend- 
ency in  all  bone  transplantation  at  the  present 
time  is  to  use  autogenous  grafts  in  reconstruc- 
tive surgery  whenever  such  material  is  avail- 
able, there  are  some  objections  to  the  use  of 
transplants  from  the  tibia  or  ribs  for  the 
repair  of  cranial  defects.  The  shape  of  the 
defect  frequently  makes  it  impossible  to  close 
accurately  the  skull  opening  with  linear  strips 


Fig.  10.    Plaster  models  of  cranial  defects. 
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Fig.  1 1 . 
tion. 


Roentgenogram  of  parietal  defect  before  opera - 


although  several  may  be  used.  The  molding 
of  these  transplants  to  conform  to  the  curve 
of  the  skull  is  often  very  difficult  and  it  is  not 
unusual  to  find  marked  depression  over  such 
transplants  after  firm  healing.  A  minor  ob- 
jection to  the  rib  or  tibia  transplant  is  the 
necessity  of  preparing  two  operative  fields. 

In  the  series  of  cases  forming  the  basis  of 
this  paper,  the  autogenous  cranial  transplant 
has  been  used  after  the  method  of  Charles 
H.  Frazier,  who  has  employed  it  in  civil 
practice  for  a  number  of  years  with  satisfac- 
tory results.  This  method  requires  practi- 
cally the  same  preparation  of  the  defect  as 
is  necessary  when  the  transplant  is  taken 
from  the  tibia  or  ribs. 


Fig. 
defect. 


12.     Same  as  Figure  ii  one  month  after  repair  of 
Xote  characteristic  appearance  of  graft. 


The  scar  tissue  of  the  scalp  is  removed  by 
an  incision  which  follows  the  lines  of  the  old 
scar.  The  dura  is  freed  from  the  bony  rim. 
which  is  beveled  wdth  a  fine  chisel.  Foreign 
bodies  and  spicules  of  bone,  if  accessible,  are 
removed,  but  the  dura  is  not  deliberately 
opened.  A  pattern  of  the  defect  is  made  with 
rubber  dam  or  muslin  and  placed  on  the 
pericranium  of  the  parietal  eminence  of  the 
same  side  or  of  the  contralateral  side  when  the 
defect  is  large.  The  pattern  is  outlined  on  the 
bone  with  a  small  chisel  and  a  thin  lamina  of 
the  outer  table  removed  w^th  overlying  pericra- 
nium. The  transplant  usually  curls  up  during 
removal  and  resembles  a  thick  fish  scale  mosaic 


^ 


Fig.  13.    Roentgenogram  showing  a  large  irregular  defect 
in  the  right  parietal  region. 


Fig.  14.  Quadrilateral  defect.  First  bone  graft  absorbed 
following  pneumonia  three  weeks  after  operation.  Re- 
operation (J.  E.  J.  King)  entirely  successful. 
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with  the  fragments  held  in  contact  by  the  peri- 
cranial covering.  The  graft  is  molded  into  the 
desired  curve  by  pressure,  and  placed  upon 
the  defect  with  its  bony  surface  in  contact 
with  the  dura.  Fine  interrupted  catgut  su- 
tures fix  the  transplant  in  position  by  uniting 
the  pericranium  around  the  bony  rim  with  that 
of  the  graft.  The  wound  is  closed  in  layers 
with  free  rubber  tissue  drainage  over  the  de- 
fect and  the  area  from  which  the  graft  is  taken. 
The  patient  is  usually  kept  flat  in  bed  about 
two  weeks.  During  this  time  the  protrusion 
of  the  intracranial  contents  which  the  hori- 
zontal position  favors  will  give  the  thin  trans- 
plant the  proper  curve  and  allow  it  to  set  on  a 
plane  with  the  surrounding  skull.  This  appar- 
ently slight  addition  to  the  postoperative 
management  of  recent  cases  has  undoubtedly 
contributed  to  a  better  cosmetic  result.  It  is 
not  necessary  that  the  graft  be  thick.  Studies 
of  bone  regeneration  seem  to  show  that  osteo- 
genetic  activity  resides  in  the  periosteum  and 
the  superficial  layer  of  the  underlying  bone. 
The  autogenous  cranial  transplants  show  satis- 
factory bone  proliferation  and  give  a  firm 
protection  without  depression  or  ingrowing 
spicules.  Cranial  bones  heal  without  much 
callus  production,  a  fact  which  gives  advan- 
tages to  the  cranial  transplants  over  those  re- 
moved from  long  bones.  In  many  cases  it  is 
very  difticult  to  discover,  without  X-ray  ex- 
amination, the  location  of  a  defect  a  month  or 
six  weeks  after  the  operation. 

In  some  patients,  with  extensive  scars  over- 
lying the  defect,  it  is  impossible  to  close  the 
scalp  without  undesirable  tension.  It  seems 
better  in  such  cases  to  do  first  a  plastic  opera- 
tion upon  the  scalp  and  cover  the  defect  with 
healthy  skin,  reserving  the  cranioplasty  for  a 
later  operation.  Tension  of  the  scalp  not  only 
interferes  with  wound  healing  in  these  cases 
but  also  tends  to  flatten  and  depress  the  trans- 
plant, thus  preventing  a  good  cosmetic  result 
although  the  defect  may  be  firmly  protected. 
Ether  anaesthesia  was  used  in  all  cases. 

The  improvement  in  patients  who  have  had 
defects  repaired  by  the  method  described  is 
very  striking.  The  aversion  to  physical  ex- 
ertion generally  disappears,  the  discomfort 
arising  from  pulsation,  throbbing,  and  dizzi- 
ness in  sudden  movements  is  relieved  or  im- 


-^-\' 


Fig.  15.     Consecutive  stages  of  operation. 

/,  Excision  of  scar  from  defect. 

-',  Exposure  of  rim  of  defect  by  incision  tiirough  scar. 

?  Incision  through  pericranium  about  a  quarter  of  an 
inch  from  the  edge  of  the  defect.  The  purpose  of  the  incis- 
ion is  to  provide  for  bone  contact  with  the  graft  and  to 
free  the  adherent  dura. 

4.  The  pericranium  within  the  incision,  j.  is  forciblj- 
displaced  within  the  defect  by  an  elevator.  Adhesions  of 
the  dura  to  the  edge  of  the  bone  are  thus  freed. 

5,  Beveling  the  edge  of  the  defect  for  contact  with  the 
graft.    The  dura  is  carefully  protected  by  a  thin  spatula. 

6.  Removal  of  the  transplant  from  the  parietal  emi- 
nence. The  size  and  shape  of  the  transplant  has  been 
modeled  by  rubber  dam  and  the  graft  cut  to  fit  accurately. 

7,  Shows  graft  parti}'  sutured  by  uniting  the  peri- 
cranium of  the  graft  with  that  surrounding  the  defect. 

S,  Cross  section  of  graft. 


proved,  and  the  patient  undertakes  with  great 
optimism  the  physical  re-education  so  fre- 
quently of  benefit  in  the  treatment  of  old  head 
injuries. 
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Fig.  1 6.  Fig.  ] 

Fig.  1 6.    Sketch  of  craniofacial  defect. 
Fig.  17.     The  defect  has  been  prepared  for  transplanta- 
tion.    The  graft  is  outlined  on  the  left  parietal  eminence. 

In  the  series  of  cases  which  form  the  basis 
of  this  discussion,  all  the  patients  recovered 
from  the  operation.  In  one  patient  the  graft 
was  entirely  absorbed  following  a  severe 
pneumonia  with  empyema  which  developed 
independently  of  wound  healing  three  weeks 
after  operation.  Partial  absorption  of  the 
graft  took  place  in  one  case  in  which  the 
transplant  was  immersed  in  alcohol,  and  in 
which  there  was  some  necrosis  of  the  skin  flap. 


Fig.  18. 

Fig.    18.      Completed  suture  of  the  graft.     The  incision 
in  the  scalp  is  usually  united  with  a  double  row  of  sutures. 


Postoperative  X-ray  studies  have  shown  no 
ingrowing  spicules  of  the  graft  and  no  exces- 
sive proliferation  of  the  inner  surface  of  the 
graft. 

In  properly  selected  cases,  cranioplasty  is 
a  safe  operation  of  proved  value.  The  experi- 
ence accumulated  in  the  repair  of  defects 
caused  by  war  wounds  will  doubtless  find  a 
helpful  application  in  the  head  injuries  of 
industrial  life. 
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SUCCESSFUL  EXPERIMENTAL  HOMOTRANSPLANTATION 
OF  THE  KIDNEY  AND  THE  OVARY^ 

By  CARLETON  DEDERER,  A.B.,  M.D.,  M.S.,  Bay  City,  AIichigan 

Department  of  Surgery.  Jones  C^linic 


THE  dream  of  surgery  will  have  been 
realized  when  it  has  become  possible 
to  transplant  a  vital  organ  from  one 
individual  to  another.  By  the  term  "trans- 
plant" we  mean  the  removing  of  an  organ 
entirely  and  the  placing  of  it  in  a  new  position, 
uniting  its  major  blood-vessels  with  others 
for  the  purpose  of  estabhshing  adequate  blood 
supply  to  the  organ.  The  term  "graft"  in 
this  connection  refers  more  particularly  to 
the  placing  of  disconnected  pieces  of  tissue 
in  viable  contact  with  other  tissues  but  with- 
out any  blood  vessel  anastomosis. 

Dreams,  however,  are  only  for  dreamers. 
As  far  as  the  practical  application  of  organ 
transplantation  has  progressed,  the  "hem  of 
the  garment"  has  yet  to  be  touched. 

Prior  to  the  completion  of  this  work,  the 
literature  showed  a  few  unsuccessful  attempts 
to  obtain  functional  homotransplantation  of  a 
kidney  in  the  dog  and  perhaps  one  or  two 
unsuccessful  attempts  to  obtain  homotrans- 
plantation of  the  ovary. 

The  left  kidney  and  ovary  together  with 
their  blood  supply  were  transplanted  from 
one  puppy  to  the  neck  of  another  of  the  same 
litter.  Circulation  through  the  organs  was 
continuous  with  the  exception  of  42  minutes 
during  which  time  the  organs  were  simply 
left  out  in  the  air  in  the  field  of  operation. 

An  avoidable  accident,  which  almost  cost 
the  life  of  the  dog,  occurred  during  this  opera- 
tion. The  venous  anastomosis  was  completed 
first.  The  temporary  clamp  on  the  vein  had 
become  removed  in  some  way.  This  was 
observed  but  it  was  thought  that  no  harm 
would  result.  However,  during  the  arterial 
anastomosis  the  vein  had  become  filled  with 
blood  which  had  clotted.  In  order  to  save 
the  experiment  the  clot  which  was  about 
2  or  3  centimeters  long  was  pushed  along  into 
the  general  circulation.  In  a  few  minutes  the 
dog  showed  signs  of  respiratory  paralysis. 
Artificial  respiration  appeared  to  be  unavail- 


ing. The  sterile  towels  were  being  removed 
when  as  a  result  of  persisting  in  artificial 
respiration  the  dog  breathed.  The  breathing 
returned  to  normal  after  about  10  minutes  of 
Cheyne  Stokes  respiration.  Operative  con- 
ditions were  again  restored  by  painting  the 
kidney  and  wound  with  4  per  cent  iodine  in 
ether  and  by  flushing  the  wound  with  Dakin 
solution.  On  the  evening  of  the  same  day, 
urine  flowed  from  the  ureteral  orifice  and 
continued  to  flow  in  waves  as  long  as  the  dog 
lived,  in  spite  of  the  fact  that  some  of  the 
urine  was  excreted  by  its  own  two  kidneys. 
The  function  of  this  kidney  was  demonstrated 
from  time  to  time  including  one  test  on  the 
twenty  sixth  day  after  operation.  On  this 
day  phenolsulphonephthalein  was  freely  ex- 
creted; it  appeared  in  2  minutes  and  40 
seconds  after  its  intravenous  administration. 


Fig.  I.     Dog  D21.    Gross  specimen  of  the  transplanted 
kidney  and  ovary.    Fi.xed  in  formalin. 


>  Extract  from  thesis  accepted  by  the  Graduate  Faculty  of  the  University  of  Minnesota  in  partial  fulfillment  of  the  requirements  for  the  degree 
of  Master  of  .Science  in  Surgery,  June  19,  1919. 
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Fig.  2.     Dog  D21.  The  dog's  own  left  kidney.     Fixed 
frozen  section.   Hasmatoxylin  and  eosin,  X50. 

On  the  eighth  day,  the  dog  became  affected 
with  that  virulent  cHsease,  chstemper,  which 
cHnically  resembles  epidemic  influenza.  The 
disease  became  progressively  worse,  and 
though  periodically  improved  by  persistent 
treatment,  eventually  the  dog  was  lost. 

On  the  evening  of  the  twenty-sixth  day 
the  dog  was  examined  as  usual.  There  was 
less  nasal  discharge.  The  brightness  of  the 
dog's  appearance  suggested  an  abatement 
of  the  respiratory  infection.  However,  as  the 
dog  did  not  walk  around  and  only  stood  still, 
further  examination  was  made.  The  symp- 
toms and  signs  observed  led  to  the  diagnosis 
of  intussusception. 

The  dog  was  etherized  and  placed  on  the 
operating  table  about  10  p.m.  Intus- 
susception of  the  lower  small  intestine  was 
found  and  reduced  in  time  to  prevent  any 
vascular  disturbance.  An  acute  inflammatory 
lesion,  comprising  cedema  of  the  intestinal 
wall  and  ulceration  of  the  mucous  membrane, 
was  found  at  the  entering  end  of  the  intus- 
suscipiens.  The  affected  area  was  excised  and 
closed  by  suture.  The  wound  was  closed. 
The  dog  died  the  next  day. 

Necropsy  showed  the  signs  of  distemper, 
particularly  a  generalized  bronchopneumonia. 
Healing  at  the  site  of  intestinal  repair  had 
hardly  begun.  The  transplanted  organs 
were    removed    under    operative    conditions 


Fig.  3.  Dog  D21.  Ho motransplan ted  kidney  on  27th 
da\'.     Fixed  frozen  section.    Htematoxj'Iin  and  eosin,  X50. 

and  were  tested  as  to  transplantability  by 
anastomosing  the  renal  vessels  to  the  splenic 
vessels  of  another  dog.  Arterial  union  was 
satisfactorily  made  but  the  venous  anastomo- 
sis was  not  accomplished,  in  a  measure,  because 
of  the  development  of  dense  adventitia.  The 
arterial  blood  which  entered  the  kidney  was 
under  considerable  pressure  because  only  a 
portion  of  it  escaped  at  the  site  of  attempted 
venous  anastomosis.  However,  no  damage  was 
observed  to  result  from  this  influx  of  blood  as 
was  shown  by  microscopic  examination  of 
fixed  and  frozen  sections.  The  organs  were 
then  detached  and  placed  in  10  per  cent 
formalin  for  further  examination. 

EXTR.A.CT    FROM    THE    PROTOCAL 

Dog  21  was  operated  upon  February  13,  1919, 
under  ether  anaesthesia.  At  10:13  a.m.,  the  incision 
was  made.  At  10:48  a.m.,  the  renal  artery  was 
clamped  in  donor.  At  11:30  a.m.  the  circulation 
was  re-established. 

The  organs  were  out  of  circulation  42  minutes.  At 
12:02  p.m.,  the  wound  was  closed. 

February  13.  Clear  excretion  appeared  from  the 
transplanted  kidney.  «i!|^ 

February  14.  The  urine  was  yellowish  and  clear, 
with  an  occasional  squamous  cell  present. 

February  15.     Clear  urine  flowed  in  waves. 

February  16.  The  spurt  of  urine  extended  about 
2  millimeters  from  the  skin  surface. 

February  17.  Waves  of  urine  came  7  to  the  minute. 
Some  of  the  stitches  were  cut. 
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Fig.  4.     Dsr.    The  dog's  own  left  kidney.     Fixed  speci- 
men frozen  sections.    Ha^matcxvlin  and  eosin,  X5C0. 


*- 


Fig  5.   The  transplanted  kidney. 


February  18.  The  urine  flowed  in  waves.  The 
ureter  was  flush  with  the  skin. 

February  ig.  Epithelial  cells  were  found  in  the 
urine  which  was  clear. 

Februar>-  20.  The  urine  was  clear  and  flowed  in 
waves.  Solitary  epithelial  cells  and  a  few  leucocytes 
were  present. 

February  21.  The  urine  flowed  10  drops  to  the 
minute.  Leucocytes  were  again  present  appearing 
15  diameters  apart  in  a  drop;  epithelial  cells  were 
also  present.  There  was  no  albumin.  There  was  a 
purulent  nasal  discharge  and  a  cough. 


February  22.  Dermatitis  developed  from  the 
excretion  of  urine.   Triple  phosphates  and  leucocytes. 

February  23.  The  urine  flowed  2  to  5  waves  to  the 
minute.  There  were  thirty  leucocytes  to  a  high 
power  field  under  a  cover  glass.  Gentian  violet 
allowed  to  run  under  the  cover  glass  stained  an 
organism  which  was  fusiform,  encapsulated  and  in 
chains  of  2  to  5. 

February  24.  Erythrocytes  50  to  a  high  power 
field.  The  caretaker  reported  later  that  the  dog  was 
out  of  its  cage  in  the  morning  which  meant  that  the 
dog  had  fallen  three  or  four  times  its  height.    Smear 
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Fig.  6.  Fig.  7. 

Fig.  6.  Dog  D21.  Transplanted  kidney.  Fixed  frozen 
section.    Haematoxylin  and  eosin,  X500. 

Fig.  7.  Dog  D21.  Transplanted  kidney  showing  a  por- 
tion of  the  kidney  which  was  congested  without  extra vasa- 
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Fig.  8. 


tion.    Fixed  specimen,  frozen  section,  haematoxylin   and 
eosin,  X50. 

Fig.  8.  Dog  D21.  Transplanted  kidne^^  Congested 
glomerulus  without  extravasation.  Fixed  specimen, 
frozen  section,  haematoxylin  and  eosin,  X500. 
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Fig.  9.     Dog  D21.     The  dog's  own  left  ovary, 
frozen  section.   HcTmatoxylin  and  eosin,  X50. 


Fixed 


from  the  nose  and  the  ureteral  orifice  in  the  skin 
showed  gram  positive  diplococci  occurring  in  pairs, 
fours  and  singly.  At  9:00  p.m.  urine  coming  in 
waves  and  clear. 

February  25.  Six  waves  of  urine  were  seen  in  i 
minute  and  three  in  the  next.  Phenosulphoneph- 
thalein  was  strongly  excreted  in  2  minutes  and  50 
seconds  after  intravenous  injection  of  about  i 
cubic  centimeter. 

February  26.  The  dog  had  a  nasal  discharge  and 
a  troublesome  cough.  Microscopic  examination  of 
the  urine  from  the  transplanted  kidney  showed  an 
occasional  leucocyte  and  erythrocyte.  Culture  from 
the  nasal  discharge  showed  the  presence  of  gram 
negative  chain  bacilli,  gram  positive  bacilli  occurring 
end-to-end  in  pairs. 
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Fig.  10.  Dog  D21.  Transplanted  ovary.  Fixed  frozen 
section.   Haematoxylin  and  eosin,  X50. 

February  27.  There  was  a  little  blood  in  the 
stools,  diarrhoea,  temperature  39.6°.  The  urine 
from  the  transplanted  kidney  was  clear,  acid,  and 
free  from  albumin.  Microscopic  examination  showed 
an  occasional  leucocyte.  The  bladder  urine  was 
clear,  acid,  and  microscopically  contained  several 
clusters  of  leucocytes.  Vapor  treatment  for  dis- 
temper was  given  several  times  daily  often  for  over 
an  hour,  as  the  dog  slept. 

February  28.    Urine  clear. 

March  i.  The  dog  was  languid  and  had  anorexia; 
the  urine  flowed  as  usual  in  waves. 

March  2.  The  neck  was  somewhat  inflamed  from 
the  urine,  which  was  clear.    The  dog  ate  again. 

March  3.  The  urine  was  clear.  Twenty-five 
waves  counted  in  5  minutes.  Weight,  2 . 7  kilograms. 
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Fig.  II.    Dog  D21.    The  dog's  own  left  ovary.     Fixed 
frozen  section.   Haematoxylin  and  eosin,  X500. 


Fig.  12.     Dog  D21.    Transplanted  ovary.    Fixed  frozen 
section.    Hematoxylin  and  eosin,  X500. 
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March  4.    The  urine  came  in  good  sized  waves. 

March  5.  Microscopic  examination  of  the  urine 
from  the  transplanted  kidney  showed  an  occasional 
leucocyte  (no  casts,  crystals,  epithelial  cells,  or 
cellular  detritis). 

March  6.    Dermatitis  of  neck  appeared. 

March  7.  The  dog  suffered  from  anorexia  and 
paroxysms  of  coughing. 

March  8.  Bloody  diarrhoea.  Food  that  was  given 
by  inducing  the  dog  to  swallow  was  vomited. 

March  9.  Weight  2 . 4  kilograms.  There  was  a 
profuse  purulent  nasal  discharge.  The  dog  licked  its 
fur  and  wagged  its  tail  but  still  was  very  weak. 

March  10.  The  urine  flowed  in  good  sized  waves. 
In  the  afternoon  about  i .  5  cubic  centimeters  of 
phenolsulphonephthalein  was  given  intravenously. 
It  appeared  at  the  ureteral  orifice  on  the  skin  in 
2  minutes  and  40  seconds.  A  photograph  was  taken 
about  an  hour  after  the  phenolsulphonephthalein 
was  given.  The  renal  artery  could  be  felt  pulsating. 
At  9:00  p.m.,  intussusception  was  diagnosed.  The 
dog  was  operated  on,  the  intussusception  was  re- 
duced, and  an  ulcerated  area  repaired. 

March  11.    The  dog  died. 

Necropsy.  The  dog  was  emaciated.  The  trachea 
contained  purulent  material.  The  right  ventricle  of 
the  heart  contained  a  well  organized  thrombus.  An 
organized  thrombus  in  the  left  ventricle  had  some 
recently  clotted  blood  attached  to  it.  There  was 
no  evidence  that  the  thrombi  were  of  pathological 
importance  at  this  time.  There  was  a  generalized 
bronchopneumonia.  The  oesophagus  was  negative. 
The  stomach  was  negative,  containing  a  little  fluid, 
the  repair  in  the  small  intestine  had  hardly  ag- 
glutinated sufficiently  to  make  it  fluid-tight.  The 
liver,  gall-bladder,  pancreas,  kidneys,  ovaries,  and 
bladder  were  negative  except  that  both  kidneys  were 
stained  with  phenolsulphonephthalein. 

The  transplanted  kidney  was  normal  in  external 
appearance,  somewhat  adherent  to  the  cervical 
tissues  and  in  its  proper  location.  There  was  an 
enlarged  lymph  node  attached  more  particularly 
to  the  peritoneal  ovarian  ligament.  The  ovary  was 
normal  in  appearance.  The  ovarian  vessels  were 
patent  and  in  good  condition.  The  renal  arter}^ 
was  less  than  i  millimeter  in  diameter.  The  artery 
and  vein  were  in  good  condition.    (Figs,  i  to  13). 

CONCLUSIONS  . 

1.  A  homo  transplanted  kidney  during  26 
days  has  passed  the  same  functional  tests  as 
are  required  of  normal  kidneys. 

2.  In  dogs  of  the  same  litter  a  homo  trans- 
planted kidney  and  ovary  lived  for  26  days. 
Pathologic  examination  showed  that  the 
organs  reacted  to  the  severe  constitutional 
infection,  distemper,  in  a  manner  similar  to 
that  in  which  the  animal's  own  organs  reacted. 

3.  Phenolsulphonephthalein  after  being  in- 
jected into  the  external  saphenous  vein  began 
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Fig.  13.  Dog  D21.  Distal  end  of  ureter  sectioned  at  its 
site  of  union  with  the  skin.  Fixed  frozen  section.  Haema- 
toxylin  and  eosin,  X50. 

to    be    excreted    from    a    homotransplanted 
kidney  in  2  minutes  and  40  seconds. 

4.  It  is  possible  in  making  a  homotrans- 
plantation  of  the  kidney  to  get  a  satisfactory 
arterial  anastomosis  by  suture  when  the  renal 
artery  is  less  than  i  millimeter  in  diameter. 
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IMPACTED  FRACTURE  OF  THE  NECK  OF  THE  FEMUR 

P.ATiENT  Walking  from  Time  of  Accident 
By  HOWARD  LILIENTHAL,  M.D.,  F.A.C.S.,  New  York  City 


THIS  case  is  reported  because  it  is  prob- 
ably the  first  one  in  which  it  has  been 
actually  proved  that  an  impacted 
fracture  of  the  neck  of  the  femur  is  not  neces- 
sarily followed  by  a  period  of  inabihty  to 
walk.  I  have  heard  of  similar  cases  in  which 
this  condition  had  been  suspected,  but  here 
we  have  one  in  which  the  evidence  is  be- 
yond question. 


Mrs.  jNI.  J.  R.,  age  50,  fell,  on  August  20,  1919, 
striking  heavily  upon  the  right  trochanter.  She  w^as 
able  to  walk  with  assistance  immediately  after  the 
accident  but  upon  the  advice  of  her  physician, 
remained  in  bed  10  days.  The  accident  occurred  in 
a  small  town  in  New  Jersey  and  as  the  X-ray  ap- 
paratus of  the  hospital  was  out  of  order,  no  radio- 
graphic examination  was  made  until  3  weeks  after 
the  injury.  At  the  end  of  the  10  days,  however,  the 
patient  walked  about  with  assistance  and  later 
unaided.  She  was  examined  by  several  physicians 
who  made  the  usual  manipulations  without  causing 
excessive  pain.  There  was  some  pain,  however,  both 
on  motion  and  while  lying  down,  the  distribution  of 
which  was  from  the  groin  down  to  the  right  knee 
anteriorly. 

Three  weeks  after  the  accident.  X-ray  examina- 
tion disclosed  an  impacted  fracture  of  the  neck  of 


Fig.  I.  Case  of  Mrs.  M.  J.  R.  Roentgenogram  made  be- 
tween 2  and  3  weeks  after  the  accident.  Diagnosis: 
Impacted  fracture  of  the  neck  of  femur. 


Fig.  2.  Same  case  as  Figure  i.  Hips  accidently  in- 
cluded in  a  gastrointestinal  roentgenogram  made  4  weeks 
before  the  accident.  Note  normal  contour  of  parts.  The 
hips  were  faint  in  this  picture  because  they  were  not 
deliberately  included.  It  was,  therefore,  necessary  to 
outline  them  for  this  illustration. 
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the  right  femur,  the  neck  apparently  having  been 
driven  into  the  head  with  some  tilting  of  the  head. 
The  right  (injured)  leg  measured  three-quarters  of  an 
inch  more  than  the  left,  from  the  anterior  superior 
spine  to  the  tip  of  the  inner  malleolus,  and  there 
was  the  same  discrepancy  in  measurements  made 
from  the  umbilicus  to  the  malleolus.  The  patient 
stated  that  she  knew  that  her  right  lower  extremity 
had  always  been  longer  than  the  left  and  she  had 
been  in  the  habit  of  wearing  a  lift  in  the  left  shoe. 
There  was  also  some  scoliosis. 

Examinations  by  several  physicians  resulted  in  the 
unanimous  opinion  that  there  was  no  recent  fracture 
but  that  the  deformity  was  probably  due  to  a  severe 
fall  which  the  patient  had  had  at  the  age  of  12. 
She  had  then  been  confined  to  bed  for  about  a  week 


and  had  had  leeches  applied   to  the  region  of  the 
right  hip  where  there  was  a  large  discoloration. 

My  first  examination  of  the  patient  was  on  Octo- 
ber 22,  igiq,  and  although  from  the  history  it  was 
almost  incredible  that  there  had  been  a  recent 
fracture  of  the  femur,  I  could  not  deny  the  possibil- 
ity of  this  diagnosis  on  the  evidence  of  the  X-ray. 
There  appeared  to  be  no  way  to  clear  up  the  mystery 
until  the  patient  herself  recollected  that  a  few  weeks 
before  the  accident  of  August  20.  iqiq,  Dr.  Imboden 
had  made  a  radiographic  study  of  her  gastro- 
intestinal tract  probably  taking  in  the  hips.  These 
pictures  compared  with  the  recent  ones  made  by 
the  same  radiographer  (following  the  fracture) 
should  set  the  matter  at  rest,  and  indeed,  the  gastro- 
intestinal plate  clearly  showed  both  hips  to  be  normal. 


CONGENITAL  ABSENCE  OF  THE  VAGINA  AND  UTERUS 

A  Consideration  of  This  Problem  In  the  Light  of  the  More  Recent  Endocrine  Studies 

AND  Surgical  Adv.a.nces,  with  the  Report  of  a  Case  Successfully 

Operated  Upon  by  the  Baldwin  Method,  Slightly  Modified 

By  M.  R.  ROBINSON,  M.D.,  F.A.C.S.,  New  York  Cm- 
Adjunct  Gynecologist,  Beth  Israel  Hospital;  Gynecologist,  Sydenham  Hospital 


THE  congenital  absence  of  the  uterus 
and  the  vagina  is  not  only  of  academic 
interest,  but  also  of  great  clinical 
importance.  The  earliest  case  on  record  is 
credited  by  Burrage  (i)  to  Realdus  Columbus, 
who  has  described  this  anomaly  in  1752. 
Since  then  many  similar  observations  have 
been  published.  Neugebauer  (2)  in  1895  had 
collected  1,000  cases.  It  would  hence  be  trite 
to  chronicle  additional  reports  of  this  anatom- 
ical defect,  on  account  of  its  rarity  alone. 
Recent  surgical  and  medical  advances  have 
widened  the  horizon  of  this  problem  con- 
siderably. Today,  we  are  not  only  able  to 
correct  these  structural  defects  to  a  degree 
bordering  closely  on  the  normal  (I  mean  the 
vaginal  defect),  but  what  is  of  equally  great, 
if  not  greater  importance,  is  the  clinical  pre- 
cision with  which  we  select  our  cases  for 
operative  therapy. 

The  etiology  of  congenital  maldevelop- 
ments  is  still  shrouded  in  obscurity.  We  are 
as  yet  unable  to  offer  any  rational  explanation 
as  to  the  "why"  and  the  "wherefore,"  which 
causes  the  disturbance  in  the  potential  cells 


of  the  embryo,  with  its  consequent  disfigure- 
ments. Embryology  merely  helps  us  better  to 
understand  wherein  the  developmental  error 
differs  from  the  normal,  so  that  we  may 
undertake  the  corrective  measures  with  a 
clearer  conception,  but  it  leaves  us  equally 
in  the  dark  as  to  the  primary  cause  of  the 
genetic  failure. 

The  malformation  claiming  our  attention 
for  the  present,  relates  to  the  vagina  and  the 
uterus.  In  the  adult,  the  various  subdivisions 
of  the  generative  tract  appear  as  separate 
and  distinct  anatomical  entities  In  their 
embryological  state,  however,  they  form  one 
continuous  tube,  which  communicates  with 
the  urinary  apparatus  in  front,  and  with  the 
terminal  bowel  posteriorly  (Fig.i).  As  de- 
velopment progresses,  the  originally  uniform 
tube  bsgins  to  undergo  variations  in  shape 
and  size.  The  skin  depression,  the  epiblast, 
becomes  deeper  and  deeper,  in  order  to  meet 
the  rectum  to  form  the  cloaca  (Fig  2).  The 
cloaca  then  divides  into  an  anterior  part, 
the  urogenital  sinus,  into  which  the  muel- 
lerian  ducts  open,  and  a  posterior  part,  the 
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^    Fig.  I.    all.   Allantois;  w,  muellerian  duct;  r,  rectum;  d, 
depression  of  skin  growing  upward  to  form  vulva. 
\    Fig.   2.    c,    Cloaca    formed  by  the  union  of  the  skin 
depression  with  the  rectum  and  the  allantois. 

anus.  This  division  is  brought  about  by  a 
growth  of  tissue  downward,  -  between  the 
hind  gut  and  the  allantois,  and  the  perineum 
is  thus  formed  (Fig  3).  About  this  time  the 
vagina  is  beginning  to  be  more  distinct.  The 
urogenital  sinus  contracts  at  its  upper  part 
to  form  the  urethra,  while  the  lower  part 
remains  as  the  vestibule  into  which  the 
vagina  also  opens. 

The  formation  of  the  uterus  depends  upon 
the  proper  and  timely  fusion  of  the  muellerian 
ducts.  Each  of  them  begins  near  the  cranial 
extremity  of  the  wolffian  body,  where  several 
irregular  masses  of  cylindrical  epithelium, 
derived  from  the  peritoneal  epithelium,  coal- 
esce and  form  the  ostium  abdominale  tubae. 
From  the  center  of  this  depression,  the  true 
tube  anlage  begins  to  grow.  At  first  the 
fallopian  tube  is  a  solid  strand  of  tissue,  but 
later  on  it  becomes  tubular.  In  the  process 
of  its  descent  into  the  pelvis,  the  muellerian 
duct  lies  at  first  to  the  outer  side  of  the 
wolffian  duct,  then  it  crosses  it  ventrally, 
to  assume  later  on  an  inner  or  median  position. 
Beyond  this  crossing,  it  meets  its  prototype 
of  the  other  side  with  which  it  unites  and 
forms  the  genital  cord,  from  which  the  uterus 
and  the  vagina  develop  (Fig.  5). 

This  brief  embryological  review  will  assist 
us  materially  in  understanding  the  anomaly 
which  forms  the  basis  of  this  report. 

DIAGNOSIS 

It  is  hardly  necessary,  as  some  chnicians 
claim,  to  resort  to  the  use  of  anaesthesia,  in 
order  to  estabHsh  a  diagnosis  of  absence  of 
the  uterus,  or  the  vagina,  or  of  both.  It 
seems  to  me  that  a  careful  anamnesis  will,  in 


Fig.  3- 

Fig.  3.    b,  Bladder;  'u,    vagina; 
r,  rectum;  p,  perineum. 
Fig.  4. 


Fig.  4. 

sinus    urogenitalis; 


most  instances,  suffice.  For  clinical  purposes 
it  would  be  expedient  to  subdivide  these  cases 
into  three  distinct  classes,  although  such  a 
subdivision  must  be  considered  as  arbitrary, 
for  some  of  these  groups  merge  one  into 
another. 

a.  Absence  of  the  uterus.  Patients  harboring 
this  defect  are  free  from  any  physical  pain 
or  discomfort;  they  are  only  conscious  of  the 
fact  that  they  do  not  menstruate.  Should 
they  espouse  matrimony,  they  may  even  enjoy 
conjugal  bliss,  and  it  is  only,  when  after 
months  or  years  of  marital  life,  the  expected 
progeny  is  not  forthcoming,  that  they  begin 
to  inquire  as  to  the  cause  of  their  steriUty. 

h.  Absence  of  the  vagina.  Soon  after  pu- 
berty has  been  established,  these  individuals 
begin  to  suffer  from  periodic  attacks  of  pain 
in  the  lower  abdomen.  As  time  progresses 
their  suft'erings  increase  in  severity,  due  to  the 
accumulations  of  retained  menstrual  secre- 
tions. At  times  a  palpable  tumor  may  make 
its  appearance  in  the  hypogastric  area,  con- 
stituting a  hiematometra.  These  patients 
naturally  come  under  our  notice  at  an  early 
period  in  their  sexual  life. 

c.  Absence  of  the  uterus  and  vagina.  This 
last  class,  will  like  the  first  one  enjoy  freedom 
from  physical  discomfort.  If  they  remain 
celibates,  their  single  blessedness  will  con- 
tinue unperturbed,  and  they  may  escape  our 
observation  altogether.  On  the  other  hand, 
should  they  enter  upon  connubial  life,  then 
the  expectant  happiness,  consequent  upon 
the  gratification  of  the  ardor  sexualis,  will 
soon  be  turned  into  abject  grief  and  dis- 
appointment, for  a  bar  to  coitus  is  encountered 
by  the  male  partner.    The  patients  coming 
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Fig.  5.  Schematic  drawing  of  the  internal  genitalia  in 
a  human  female  embrj'o,  3  to  4  centimeters  in  length. 
J,  wolffian  body;  2,  germinal  gland  (ovary);  j,  wolffian 
duct;  4.  muellerian  duct;  5,  genital  cord;  6,  lower  end  of 
the  muellerian  duct  in  the  urogenital  canal;  7.  anlage  of 
round  ligament;  S,  diaphragmatic  ligament  of  the  pri- 
mordial kidney. 

under  this  last  named  category  will  be  the 
ones  who  will  tax  our  surgical  and  clinical 
ingenuity  to  its  utmost,  for  we  have  to 
know  not  only  how  best  to  repair  their  defect, 
but  also  when  the  indication  for  such  an 
operation  is  justifiable. 

INDICATIONS    FOR    OPERATION 

The  mere  fact  that  an  individual  has  from 
its  very  birth  been  classified  as  a  female, 
basing  this  classification  upon  the  anatomical 
configuration  of  the  external  genitalia  only, 
and  this  sexual  dift'erentiation  has  been  fur- 
ther accentuated  by  the  maintenance  of  an 
environment  conforming  to  this  classification, 
does  not  in  the  least  prove  that  such  a  de- 
termination of  the  sex  has  been  correct.  It 
may  sound  quite  paradoxical,  but  it  is  scien- 
tifically true  nevertheless,  that  many  indi^'id- 
uals  with  a  vagina  and  uterus,  and  who  even 
menstruate  at  stated  or  irregular  intervals, 
are  not  women  in  the  full  sense  of  the  word; 
and  that  many  persons  with  testicles,  are 
really  feminine  in  every  other  respect.  Who 
that  is  abreast  of  the  times  in  the  study  of  the 
sex  complex  would  be  satisfied  with  so  meager 
a  classification  of  sex?  If,  with  the  exception  of 
the  female  genitaha,  an  individual  has  a  deep 


Fig.    6.     Drawing   showing   findings   in   author's   case. 
The  dotted  line  indicates  the  location  of  the  first  incision. 


heavy  voice,  large  hands  and  feet  which  are 
covered  with  a  marked  hirsuties,  whose 
upper  lip  is  adorned  with  a  juvenile  mustache, 
whose  mammary  glands  are  small  and  poor 
in  adipose  tissue,  whose  thorax  is  wide  and 
hips  narrow,  whose  pubic  hair  line  extends  in 
the  median  line  up  to  the  umbihcus,  and  who 
has  chosen  as  her  vocation  and  avocation 
occupations  and  interests  suited  for  a  male; 
are  we  justified  in  the  face  of  all  these  ob- 
jective and  subjective  signs  to  designate 
such  an  individual  as  a  female?  Conversely, 
can  we  scientifically  term  an  individual 
possessed  of  male  genitals,  man,  who  is 
beardless,  whose  voice  is  thin,  whose  skin  is 
smooth  and  fair,  whose  pubic  hair  line  is 
horizontal,  whose  hips  are  broad  and  chest 
narrow,  and  who  is  shy  and  reticent,  and 
lacks  the  aggressiveness  and  boldness  so 
characteristic  of  sturdy  manhood? 

To  the  clinician  versed  in  endocrinology^ 
these  physical  and  psychic  phenomena  spell 
distinct  disturbances  in  the  correlation  be- 
tween the  gonads  and  the  rest  of  the  endocrine 
glands.  In  the  female  of  the  type  described 
above,  he  at  once  recognizes  an  oversupply 
of  adrenal  secretion,  an  hyperfunction  of  the 
pituitary  (anterior  lobe),  with  a  concomittant 
hypofunction  of  the  thyroid  and  ovaries.  In 
the  male,  the  adrenals  seem  to  have  lagged 
behind,  the  pituitary  has  not  developed 
sufiiciently,  or  the  posterior  lobe  has  perhaps 
gained  in  ascendency  over  the  anterior,  there 
might  also  have  been  a  persistence,  or  late 
involution,  of  the  thymus  and  the  pineal. 
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Fig.  7.     The  dotted  line  illustrates  the  course  of  dissection  and  separation. 


In  view  of  the  facts  thus  adduced,  it  becomes 
apparent  that  the  postpubertal  determination 
of  sex  is  no  longer  as  simple  a  matter  as  we 
were  wont  to  believe.  We  see  that  any  dis- 
turbance in  the  harmonious  play  between 
the  endocrine  glands  leaves  its  imprints  not 
only  upon  the  physique  but  also  upon  the 
psyche  of  the  individual.  Hence  "femininity " 
and  "mascuHnity"  depend  upon  the  proper 
and  harmonious  relation  and  correlation  of 
all  the  internal  secretions. 

When  the  gynecologist,  therefore,  is  con- 
fronted with  the  problem  of  absent  vagina 
and  uterus,  and  both  interested  parties  are 
willing  to  have  the  existing  defect  corrected, 
it  becomes  his  supreme  duty  to  assure  himself, 
objectively  and  subjectively,  before  he  decides 
to  operate,  that  the  subject  selected  is  a  female, 
endowed  with  all  the  attributes  pertaining  to 
her  sex.  For  sad  indeed  would  be  the  result, 
in  spite  of  a  mechanical  or  anatomical  opera- 
tive success,  if  the  newly  constructed  vagina 
was  created  in  a  masculine  female. 

This  last  statement  needs  perhaps  some 
elucidation.  It  is  generally  accepted  that 
the  sublime  goal  of  matrimonial  union  is 
offspring.  But  we  cannot  deny  the  fact  that 
the  basic  principle  upon  which  love  is  pri- 
marily founded,  is  sexual  desire.  The  grati- 
fication   of    this    elemental    passion    in    its 


broader  sense  requires  something  more  than 
a  mere  copulating  channel;  it  also  requires 
sexual  affinity,  and  unless  the  individual  upon 
whom  the  operation  is  undertaken  is  a 
female,  in  the  wider  conception  of  the  term, 
she  will  not  be  able  to  contribute  this  most 
important  element  to  matrimonial  happiness, 
no  matter  how  closely  her  newly  constructed 
vagina,  may  simulate  the  normal. 

CHOICE    OF    OPERATIVE    PROCEDURE 

In  1906,  A.  Brothers  (3)  in  a  monograph 
entitled,  "A  Construction  of  a  New  Vagina,  " 
has  most  ably  reviewed  all  the  operative 
procedures  known  up  to  that  time.  An 
analytical  survey  reveals  the  fact  that  for  a 
long  time  most  of  the  operations  undertaken 
resulted  in  failures.  For  most  of  the  surgeons 
have  expected  that  the  newly  formed  channel, 
burrowed  in  the  soft  tissues  between  the 
bladder  and  the  rectum  would  retain  its 
patency  after  prolonged  packing.  They  have 
completely  lost  sight  of  the  facts  and  laws 
governing  the  repair  of  tissues,  that  raw 
surfaces  will  adhere  to  each  other,  through 
the  growth  of  granulation  tissue,  the  moment 
the  intervening  foreign  substance  is  removed. 
The  later  school  of  surgeons  have  realized 
this  mistake,  and  as  a  result,  pediculated 
skin  flaps,  taken  from  the  immediate  vicinity, 
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Fig.  8.     A  double  loop  of  intestine  has  been  drawn  down  into  the  tract  which  has 
been  previously  established. 


or  Thiersch  grafts  taken  from  more  remote 
parts  of  the  body  surface,  began  to  be  em- 
ployed, as  a  Hning  for  the  newly  formed  tunnel. 
It  can  readily  be  seen  that  this  new  attempt 
was  as  yet  far  from  the  ideal,  for  while  it 
maintained  patency,  in  some  of  the  successful 
cases,  it  lacked  the  softness,  the  smoothness, 
and  the  lubrication  of  the  normal  vagina.  In 
fact  some  of  the  results  were  worse  than 
useless,  for  not  only  were  some  of  these  newly 
constructed  vaginas  lined  with  a  dry  horny 
epithelium,  but  at  times,  even  with  a  surface 
growing  hair.  This  of  course  was  due  to  the 
carelessness  of  the  surgeon  in  selecting  the 
region  from  which  the  grafts  were  taken.  It 
was  not  until  1904  that  Baldwin  (4)  lirst 
suggested  the  employment  of  an  excluded  loop 
of  intestine  as  a  lining  for  the  new  vagina,  and 
thus  created  a  copulating  channel  that  would 
correspond  as  closely  as  possible  to  a  normal 
vagina.  In  19 10  the  same  author  (5)  reported 
6  cases  upon  whom  he  carried  out  this  opera- 
tion most  successfully. 

CASE    REPORT 

A.  B.,  age  24,  married  9  months,  consulted  me  on 
May  II,  1919,  complaining  of  difticulty  to  partici- 
pate in  the  sexual  act,  as  her  husband  finds  an 
obstruction,  preventing  intromission.  She  vol- 
unteered   the    information    that    she    experienced 


libidio  sexualis,  and  is  very  anxious  to  be  able  to 
satisfy  her  husband  sexually. 

Clinical  history.  She  has  never  menstruated,  but 
since  her  seventeenth  year  is  subject  to  periodic 
attacks  of  discomfort,  characterized  by  the  following 
disturbances:  dull  headaches,  enlargement  of  the 
mammary  glands,  swelling  of  either  one  or  the 
other  low'er  extremity,  and  mild  haemoptysis.  These 
disturbances  would  last  for  about  4  days,  then 
they  would  subside,  accompanied  at  times  by  a 
peeling  of  the  toes. 

Physical  examination.  The  patient  is  of  medium 
height,  and  correspondingly  normal  weight.  Her 
body  outline  was  feminine,  the  skin  fair  and  smooth, 
the  mammary  glands  well  developed,  the  hairy 
distribution  normal.  The  external  genitalia,  in- 
cluding the  mons,  the  clitoris,  and  the  labia  majora 
and  minora  were  normal.  The  vaginal  canal  was 
represented  by  a  blind  sack,  located  at  the  normal 
site,  measuring  about  half  an  inch  in  depth.  Recto- 
abdominal  palpation  failed  to  reveal  the  presence 
of  either  a  cervix  or  a  uterus,  nor  could  the  uterine 
adnexa  be  felt. 

The  objective  and  the  subjective  signs  and  symp- 
toms presented  by  this  patient  were  distinct  enough 
to  make  a  positive  diagnosis  that  this  woman  was 
feminine  in  every  respect,  and  was  therefore  a  fit 
subject  for  operative  measures  which  will  correct 
her  anatomical  defect. 

Operative  findings  and  procedure.  Instead  of 
beginning  my  operation  as  has  been  advocated  by 
Baldwin,  with  the  perineal  dissection  first,  working 
blindly  between  the  bladder  and  rectum  until  the 
peritoneum  is  reached,  and  then  opening  the  perit- 
oneal cavity  from  above,  I  proceeded  from  the  very 
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Result  of  operation  in  author's  patient 


start  by  the  abdominal  route,  as  it  seemed  to  me 
to  be  a  much  safer  way.  On  opening  the  peritoneal 
cavity  with  the  patient  in  a  Trendelenburg  position, 
the  pelvic  cavity  presented  the  following  anatomical 
picture  (Fig.  6):  To  either  side  of  the  median  line 
there  was  a  fully  developed  fallopian  tube  with  a 
corresponding  ovary  and  round  ligament.  The 
uterine  end  of  each  tube  terminated  in  an  enlarge- 
ment corresponding  in  shape  and  size  to  that  of  an 
ohve  pit,  which  has  joined  by  its  inner  end  a  similar 
structure  of  the  opposite  side,  thus  forming  a  round 
band  lying  at  the  upper  border  of  the  septum  which 
separated  the  bladder  from  the  rectum.  These 
oUvary  bodies  are  most  likeh*  rudimentary  uteri. 
The  dotted  hne  in  Figure  6  indicates  the  point 
where  I  made  the  first  Lacision  and  then  proceeded 
to  separate  the  septum  between  the  bladder  and 
rectum  down  to  the  floor  of  the  pelvis.  An  assistant 
in  the  mean  time  had  pushed  from  below  with  a 
dull  instrument,  against  the  roof  of  the  vaginal 
pouch,  thus  putting  it  on  a  stretch  and  bringing  it  in 
closer  apposition  with  the  floor  of  the  pelvis,  which 
was  now  incised.  This  step  established  a  communica- 
tion between  the  vaginal  skin  depression  and  the 
peritoneal  cavity.  The  dotted  line  in  Figure  7, 
illustrates  quite  clearly  the  course  of  my  dissection 
and  separation  which  was  accomplished  with  com- 
parative ease,  and  with  more  assurance  than  is 
experienced  when  the  operation  is  started  from 
below.  For  in  this  procedure,  the  bladder  and  the 
rectum  are  all  the  time  under  our  direct  supervision, 
and  we  do  not  have  to  rely  solely  upon  our  sense  of 
touch.  Having  established  the  vaginal  canal,  it 
was  temporarily  packed  with  gauze,  and  the  third 
step  in  the  operation  was  begun.  This  consisted  in 
isolating  a  loop  of  ileum  of  about  12  inches  in  length, 


at  a  point  10  inches  from  the  Ueocaecal  junction. 
The  free  ends  of  this  loop  were  inverted,  after  having 
re-estabUshed  the  continuity  of  the  intestinal  tract. 
Pains  were  also  taken  not  to  impair  the  blood  supply 
of  the  isolated  loop.  The  closed  end  of  the  double 
loop  of  intestine,  as  shown  in  Figure  8,  was  drawn 
down  into  the  previously  estabhshed  tract,  by 
means  of  a  piece  of  tape  tied  loosely  to  the  bend  of 
the  loop,  which  was  pulled  from  below,  until  it 
protruded  for  about  i  inch  beyond  the  skin  border. 
The  parietal  peritoneum  at  the  center  of  the  broad 
ligaments,  or  the  vesicorectal  septum,  was  now 
reunited  around  the  proximal  ends  of  the  intestinal 
loop,  thus  isolating  them  from  the  general  peritoneal 
cavity.  The  abdomen  was  now  closed  in  the  usual 
manner,  and  the  proper  dressing  applied.  The 
patient  was  next  placed  in  the  lithotomy  position 
thus  exposing  the  protuding  intestine,  which  was 
secured  in  place  with  several  chromic  catgut  sutures. 
The  convex  surface  of  the  Joop  was  incised,  and 
rubber  tubing  about  8  inches  in  length  was  inserted 
into  each  arm  of  the  loop.  A  T  binder  was  appUed 
to  the  perineal  region  and  patient  returned  to  bed, 
in  good  postoperative  condition.  The  operation  had 
lasted  almost  2  hours. 

Subsequent  observations.  The  patient  has  made 
a  most  satisfactory  convalescence,  and  was  out  of 
bed  in  18  days.  I  have  examined  this  patient  since 
then  about  once  every  6  weeks.  The  last  examina- 
tion was  made  on  September  18,  1919.  The  con- 
dition found  at  that  time  may  be  described  as 
follows:  the  vaginal  canal  admits  2  fingers  readily 
to  a  depth  of  4.5  inches;  beyond  this  point,  a 
constriction  is  encountered,  which  under  slight 
pressure  permits  the  index  finger  to  pass  bej-ond  it. 
Above  this  narrowing  the  two  separate  intestinal 
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lumina  are  distinctly  felt  with  the  intervening  spur 
(Figure  9).  She  also  stated  that  intercourse  is  now 
possible  and  gratifying. 

SUMMARY 

1.  The  diagnosis  of  absent  vagina  and 
uterus,  or  of  vagina  alone,  can  in  most  cases 
be  made  from  the  clinical  history,  sup- 
planting at  times  the  physical  examination, 
when  the  latter  is  not  readily  obtainable. 

2.  Operative  measures  tending  to  create 
a  vaginal  tract  should  be  undertaken  only 
in  individuals  who  are  physically  and  psy- 
chically women,  in  the  full  sense,  which  this 
definition  implies. 

3.  In  order  that  the  newly  constructed 
vagina  should  approach  the  normal  as  closely 
as  possible  it  should  be  lined  wdth  a  soft, 
lubricated  mucosa,  and  the  employment  of  an 


intestinal  loop  for  that  purpose,  as  advocated 
and  executed  JDy  Baldwin,  is  the  choice  opera- 
tion. 

4.  It  is  my  personal  belief  that  it  is  much 
safer  to  start  the  separation  of  the  tissues 
interposed  between  the  rectum  and  the 
bladder  in  order  to  estabhsh  the  copulating 
channel,  from  above,  instead  of  from  below. 
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THE  ARTERY  OF  THE  UTERINE  ROUND  LIGAMENT 

By  J.  F.  BALDWIN,  M.D.,  F.A.C.S.,  Columbus,  Ohio 

Surgeon,  Grant  Hospital 


IN  describing  the  operation  of  abdominal 
hysterectomy,  every  modern  surgical  text- 
book with  which  I  am  famihar,  directs  that 
the  round  ligament  be  doubly  clamped  or 
ligated  before  cutting  so  as  to  control  haemor- 
rhage from  the  artery  which  is  supposed  to 
run  in  that  hgament  and  to  form  an  important 
part  of  the  blood  supply  of  the  uterus.  This 
part  of  the  teclinique  is  especially  emphasized 
in  the  Atlas  of  Operative  Gynecology  just  issued 
by  Barton  Cooke  Hirst,  of  Philadelphia.  In 
this  he  alludes  several  times  to  the  ' '  three  ar- 
teries on  each  side"  all  of  which  must  be 
carefully  ligated. 

A  number  of  years  ago,  while  in  charge  of 
the  department  of  anatomy  in  a  local  medical 
college,  I  made  a  study  of  the  blood  supply  of 
the  uterus,  and  in  later  years,  because  of  these 
reiterated  directions  as  to  the  round  ligament 
artery,  made  a  second  study  of  this  circula- 
tion. As  a  result  of  these  studies  I  found  that 
there  was  no  blood  supply  reaching  the  uterus 
through  the  round  ligament,  but  that  a  minute 


artery  which  runs  out  in  the  ligament  carries 
blood  from  the  uterus  into  the  ligament;  this 
artery  being  so  small  that  in  the  ordinary 
technique  of  hysterectomy  the  round  liga- 
ment can  be  cut  across  with  absolute  impunity. 
This  I  have  demonstrated  thousands  of  times 
in  the  operating  room,  and  have  more  than 
once  incidentally  called  attention  to  it  in  med- 
ical journal  articles.  In  brief,  the  blood  sup- 
ply to  the  round  ligament  is  very  scanty,  and 
is  purely  for  the  nutrition  of  the  hgament  and 
not  for  distribution  to  points  beyond. 

After  going  through  Hirst's  Atlas  it  seemed 
to  me  that  it  w^as  time  to  correct  this  anatom- 
ical blunder,  and  thus  if  possible  put  an  end 
to  its  needless  repetition. 

Accordingly  I  took  the  matter  up  with 
Professor  E.  C.  Buck,  professor  of  anatomy  in 
the  ]\Iedical  Department  of  the  Ohio  State 
University,  and  asked  him  to  investigate  his 
library  of  books  on  anatomy,  and  to  make  a 
study  on  the  cadaver  of  this  blood  supply. 
He  was  kind  enough  to  acquiesce,  and  a  little 
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later  at  his  invitation  I  went  to  his  laboratory, 
where  he  had  made  a  dissection  on  four  fresh 
female  cadavers,  and  he  demonstrated  again 
the  correctness  of  my  knowledge  of  the  anat- 
omy, and  the  inaccuracy  of  the  textbooks.  He 
also  furnished  me  the  following  report  as  to 
this  anatomical  fact: 

t.  The  artery  of  the  round  ligament  of  the  uterus 
(the  external  spermatic  in  the  male)  is  a  small 
branch  of  the  inferior  epigastric.  Its  main  stem 
descends  through  the  inguinal  canal  with  the  round 
ligament  anastomosing  with  branches  of  the  external 
pudendal  and,  occasionally,  with  the  prolonged 
funicular  branch  of  the  superior  vesical.  A  small 
branch  of  this  artery  accompanies  the  round  liga- 
ment inward  and  anastomoses  with  branches  of  the 
uterine,  ovarian,  and  vesical,  to  the  round  ligament. 

2.  The  uterine  and  ovarian  arteries  anastomose 
forming  an  arterial  arch  which  gives  off  branches  to 
the  round  ligament.  These  branches  accompany 
the  ligament  outward  anastomosing  with  funicular 
branches  from  one  or  more  of  the  vesical  arteries  and 
a  proximally  directed  branch  from  the  artery  of  the 
round  ligament. 

3.  The  funicular  artery,  a  branch  of  the  superior 
vesical  (artery  of  the  vas  deferens  in  the  male)  or 
occasionally,  from  the  inferior  vesical,  is  a  small 
slender  artery  which  accompanies  the  round  liga- 
ment outward  from  the  point  the  ligament  crosses 
the  artery,  anastomosing  with  branches  from  the 
uterine,    ovarian,   inferior   epigastric,   and   external 


pudendal.  The  branches  to  the  round  ligament 
derived  from  the  uterine,  ovarian,  and  vesical  may 
give  off  proximally  directed  branches  which  extend 
inward  to  the  attachment  of  the  hgament  to  the 
uterus. 

Any  of  the  vessels  to  the  round  ligament  may 
become  enlarged  in  diseases  of  the  uterus,  ovaries, 
and  tubes. 

I  have  full  records  of  more  than  three 
thousand  abdominal  hysterectomies  in  the 
course  of  which  I  have  freely  cut  across  the 
round  ligaments,  and  in  only  one  instance  was 
there  any  arterial  bleeding,  and  that  from  only 
one  side.  In  that  operation,  which  was  done 
only  a  few  days  ago,  the  uterus  was  the  seat 
of  puerperal  infection,  with  multiple  abscesses 
in  the  left  wall,  and  as  I  cut  across  the  left 
round  ligament  there  was  a  tiny  spurt  from 
the  distal  end  which  was  at  once  controlled  by 
a  clamp.  The  haemorrhage  in  this  case  was 
doubtless  due  to  the  inflammatory  condition 
present,  with  its  accompaniment  of  abnor- 
mally dilated  blood-vessels,  as  suggested  by 
Professor  Buck. 

It  is  to  be  hoped  that  with  this  authoritative 
demonstration,  writers  and  operators  will 
correct  the  error  into  which  they  have  fallen, 
and  save  space  in  books  and  time  in  operating. 


KRUKEXBURCx    TUAIOR 

Kv  T.  L.  CHAPMAN,  M.D..  Duluth,  Minnesota 
From  material  of  the  Duluth  Clinic 


THE  article  entitled  "A  Study  of  the 
Krukenburg  Tumor,"  by  Ralph  D. 
Major,  M.D.,  in  Surgery,  Gynecol- 
ogy and  Obstetrics,  August,  1919,  convinces 
me  that  a  recent  case  of  this  disorder  should 
be  added  to  the  literature;  partly  because  the 
case  comes  under  the  well  defined  group,  over 
which  there  is  no  dispute,  of  solid  growths  of 
large  size  occurring  in  both  ovaries,  secon- 
dary to  a  much  smaller  growth  in  the  stomach; 
and  partly  for  the  reason  that  a  search  of  the 
records  does  not  reveal  any  instance  of  this 
disease  occurring  in  so  young  an  individual. 
The  average  incidence  of  the  disease,  ac- 
cording to  the  analysis  by  Major  of  55  cases. 


is  36  years,  and  the  earliest  occurrence  of  the 
disease  reported  hitherto,  by  Krueger^  was  at 
19  years.  Aiy  case  was  14  years  of  age.  Other 
features  of  interest  in  this  instance  are  the 
remarkable  size  of  the  ovarian  metastases, 
the  unobtrusive  symptoms  from  the  stomach 
tumor,  and  its  small  size,  and  the  very  early 
death  of  the  patient  from  exhaustion,  follow- 
ing the  removal  of  both  ovaries. 
The  history  of  my  case  follows: 

While  on  a  vacation.  Pearl  S aged  14  years, 

was  seen  by  me  September  16,  1Q17,  in  consultation 
with  a  physician  in  the  country.  The  purpose  was  to 
aid  in  the  difficult  removal  of  an  abscessed  tooth, 

'Muenchen.  med.  Wchnschr.,  igog.  Ivi,  3606. 
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and  an  anaesthetic  was  desirable.  The  physician  in- 
formed me  on  the  way,  that  the  little  girl  was  under 
suspicion  of  being  pregnant,  as  she  had  increased  in 
girth  most  unaccountably  and  rapidly,  but  no 
definite  examination  had  been  made.  While  the 
child  was  still  under  chloroform  for  the  removal  of 
the  tooth,  opportunity  was  given  for  a  fairly  com- 
plete manual  examination,  and  questioning  after- 
ward elicited  the  history.  She  had  had  no  severe 
illnesses  in  her  life  and  had  been  considered  very 
rugged  and  well  grown.  Both  parents  were  Scandi- 
navians and  were  in  excellent  health.  There  was  no 
family  history  of  malignant  growths.  The. girl  had 
menstruated  2  months  before  this  date,  for  the  first 
time,  and  had  not  since;  enlargement  of  the  abdomen 
had  occurred  about  at  the  menstrual  period  men- 
tioned, and  had  been  rapid  and  continuous,  so  that 
she  now  was  of  the  size  of  a  woman  at  full  term. 
The  abdomen  was  very  tense,  the  tumor  mass  nearly 
to  the  ensiform,  and  was  very  hard,  with  two  fairly 
distinct  large  lobulations.  The  superficial  blood- 
vessels were  notably  tortuous  and  enlarged;  she 
had  no  pain,  but  was  rather  languid  and  inactive  and 
appetite  was  lacking,  though  failure  of  flesh  had  not 
been  notable.  There  had  been  about  2  weeks  pre- 
viously, a  mild  vomiting  attack  attributed  to  dietary 
source,  and  no  other  gastric  symptoms. 

No  indications  of  pregnancy  were  found,  the 
breasts  and  hymen  being  virginal,  and  diagnosis 
of  solid  ovarian  tumor  was  made.  Her  parents 
consented  to  bring  her  to  town  for  further  examina- 
tion and  operation,  and  on  September  20,  191 7, 
she  presented  herself  at  this  clinic.  The  blood  pic- 
ture showed  only  a  secondary  anaemia,  red  blood 
cells  3,700,000;  haemoglobin  60  to  70,  and  white 
blood  cells  8000.  The  urine  was  normal,  heart  and 
lungs  showed  no  pathology.  Fluroscopy  of  stomach 
was  not  performed. 

She  was  operated  upon  September  20,  under  ether 
drop-method  anaesthesia,  the  incision  just  to  the  left 
of  the  umbilicus  being  employed,  and  extending  from 
pubis  nearly  to  ensiform.  It  was  then  found  that 
there  were  two  tumors,  one  from  each  ovary,  both 
solid.  Through  even  so  extensive  an  incision  they 
were  delivered  with  difficulty;  the  enormously  vas- 
cular pedicles  ligated,  and  the  growths  removed. 
The  growths  weighed  respectively  6  and  7  pounds. 
A  recollection  that  solid  bilateral  tumors  of  ovaries 
are  nearly  always  malignant,  caused  me  to  search 
the  abdomen  for  further  information  and  there  was 
found  a  growth  the  size  of  a  dollar  of  definitely 
scirrhus-carcinomatus  appearance  and  feel,  on  the 
lower  edge  of  the  anterior  wall  of  the  stomach,  at 
the  middle  of  the  greater  curvature.  Very  small 
metastatic  glandular  enlargements  could  be  felt  all 
through  the  gastrocolic  omentum  and  more  and 
somewhat  larger  ones  over  toward  the  liver,  none 
was  found  elsewhere,  and  no  more  extensive  pathol- 
ogy could  be  demonstrated.  A  small  amount  of 
serous  fluid  was  found  free  in  the  abdominal  cavity. 
As  patient  was  badly  shocked,  no  further  surgery 
was  deemed  advisable.    The  abdomen  was  closed. 


She  recovered  from  her  initial  shock  sufficiently  to 
heal  her  wound  in  a  space  of  10  days  and  was  sent 
home.  A  decline  in  her  strength  seemed  constant, 
no  hope  was  entertained  that  an  improvement  might 
occur,  and  nothing  warranted  an  attack  upon  the 
source  of  the  growth;  she  failed  progressively  and 
died  October  10,  191 7,  apparently  of  exhaustion. 
No  autopsy  was  performed,  and  she  was  not  seen 
by  us  after  leaving  the  hospital. 

The  pathological  report  gives  the  characteristic 
evidences  of  a  true  Krukenburg  tumor,  a  diffuse 
myxomatous  structure  corresponding  to  an  early 
German  description  "  Gelert-Krebs. "  There  was  a 
connective-tissue  stroma,  in  which  were  great  num- 
bers of  round  cells  with  nuclei  eccentrically  placed, 
giving  the  "signet-ring"  appearance.  There  were 
some  small  areas  that  contained  liquefaction  cysts. 

Although  not  universally  conceded  in  this 
country,  it  is  lirmly  held  by  some  European 
pathologists,  that  the  metastatic  extension  of 
this  type  of  tumor,  is  entirely  unique,  in  that 
it  does  not  follow  the  usual  routes  of  the 
lympatic  channels  or  blood  stream,  but  in- 
stead, is  by  direct  implantation  of  cells  from 
the  primary  growth,  through  the  peritoneal 
cavity,  by  dropping  of  malignant  cast-off  cells, 
on  to  a  much  more  susceptible  and  responsive 
tissue  than  that  upon  which  the  primary 
growth  is  supported.  This  probably  accounts 
for  the  possible  great  size  of  the  secondary 
growths  while  the  original  tumor  may  be  al- 
most negligible  comparatively. 

Certain  features  of  the  case  reported,  lend 
support  to  this  opinion.  The  primary  growth 
was  small,  the  metastases  enormous;  and  in 
spite  of  the  fact  that  minor  extensions  from 
the  stomach  had  occurred  by  the  lymphatics 
over  toward  the  liver,  there  was  no  macroscop- 
ical  evidence  of  any  lymphatic  or  vascular 
disturbances  over  these  channels  between 
the  two  main  growths.  The  picture,  therefore, 
coincides  accurately  with  the  indisputable  and 
best  authenticated  type  of  the  true  JCruken- 
burg  tumor,  whatever  may  be  the  facts  re- 
garding certain  other  questionable  varieties 
in  which  ovarian  metastases  occur,  but  in 
which  are  not  present  the  essentials  of  a 
primary  growth  in  the  stomach,  early  and 
rapidly  growing  metastases  through  the  peri- 
toneum, and  the  pathological  complex  set 
forth  briefly  above;  and  we  believe  that  this 
case  is  the  youngest  recorded  one  in  which 
these  findings  have  been  reported. 
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SOME  PRINCIPLES  INVOLVED  IN  THE  TREATMENT  OF  EMPYEMA  ^ 

By  EVARTS  a.  GRAHAM,  M.D.  F.A.C.S.,  St.  Louis 
Department  of  Surgery,  Washington  University  Medical  School 


TWO  striking  facts  are  apparent  in  the 
recent  very  extensive  literature  on  em- 
pyema. In  the  first  place,  it  is  evident 
that  methods  of  treatment  commonly  em- 
ployed before  the  war  have  now  been  largely 
abandoned  or  changed;  and  in  the  second 
place,  the  treatment  has  become  somewhat 
standardized  with  the  result  that  there  is  a 
surprising  agreement  on  all  sides  concerning 
the  essential  principles  involved.  The  chief 
factor  responsible  for  this  change  has  been  the 
extensive  epidemic  of  streptococcus  infections 
of  the  respiratory  tract,  with  its  resulting  high 
incidence  of  empyema  which  ravaged  the 
mihtary  camps  of  this  country  in  the  winter  of 
1Q17-18.  It  is  not  my  intention  in  this  article 
to  dwell  on  the  finer  details  but  to  discuss 
rather  the  rationale  of  the  principles  involved. 
My  good  fortune  in  being  appointed  a  mem- 
ber of  the  Empyema  Commission  enabled  me 
to  observe  an  unusually  large  number  of  cases, 
and  this  opportunity  was  supplemented  by 
being  placed  in  charge  of  138  cases  of  chronic 
empyema  at  Fort  Sheridan,  Illinois,  upon  my 
return  from  France,  in  May,  1919.  The  prin- 
ciples of  treatment  which  were  advocated  not 
only  by  the  Empyema  Commission  but  also 
by  others  were  at  the  time  and  are  even  now 
challenged  by  some  as  being  unsound;  and 
the  remarkable  reduction  in  mortality  which 
occurred  when  these  principles  were  put  into 
eftect  has  often  been  accredited  to  a  diminished 
virulence  of  the  organism  rather  than  to  the 
changed  methods  of  treatment.  Accordingly 
it  has  seemed  desirable  to  test  out  by  experi- 
ment the  soundness  of  these  principles,  and  it 
is  this  phase  of  the  question  which  will  be 
chiefly  discussed  in  this  article. 

The  essential  principles  involved  are  as 
follows:  (i)  the  avoidance  of  an  open  pneumo- 
thorax in  the  acute  stage  during  the  active 
pneumonia;  (2)  the  early  sterilization  and 
obliteration  of  the  cavity;  and  (3)  the  main- 
tenance of  the  nutrition  of  the  patient. 

'  Read  before  a  joint  meeting  of  the  Chicago  Surgical  and  Chicago 


AVOIDANCE  OF  OPEN  PNEUMOTHORAX  IN  ACUTE 
STAGE 

The  importance  of  the  avoidance  of  an  open 
pneumothorax  during  the  acute  stage  of  an 
empyema  becomes  more  obvious  when  it  is 
realized  that  the  common  conceptions  of  the 
mechanics  of  the  thorax  are  incorrect.  These 
conceptions  have  been  based  on  the  idea  that 
in  the  normal  chest  the  mediastinum  consti- 
tutes a  more  or  less  rigid  partition  between 
the  two  pleural  cavities  and  that  when  one 
lung  is  compressed  either  by  air  or  fluid  the 
other  lung  remains  slightly,  if  any,  altered. 
This  conception  has  carried  with  it  the  idea 
that  if  an  open  pneumothorax  is  created, 
"coflapse"  of  the  lung  on  that  side  occurs  and 
that  respiration  is  carried  on  exclusively  by 
the  other  lung.  That  this  conception  has 
become  thoroughly  ingrained  in  the  literature 
may  readily  be  seen  by  reference  to  the  trea- 
tises of  Emerson,-  Sauerbruch,^  L.  Mayer,* 
etc.  Garre,^  as  recently  as  1911,  has  stated: 
'Tn  open  pneumothorax  the  collapsed  lung  is 
functionally  completely  shut  out.  With  every 
inspiration  the  pressure  in  the  two  pleural 
spaces  will  be  different:  in  the  pneumothorax 
atmospheric  pressure,  on  the  sound  side  a 
negative  pressure  (7  milligrams  mercury)." 
In  a  very  recent  article  Moschcowitz^,  of  New 
York,  has  reproduced  diagrams  which  again 
express  this  common  misconception  by  show- 
ing the  mediastinum  in  open  pneumothorax 
as  a  straight  line,  with  one  lung  collapsed  to  a 
small  mass  about  the  hilum  of  the  lung  and 
the  other  lung  of  normal  size. 

As  a  matter  of  fact,  however,  it  is  easy  to 
show  by  direct  experiment  that  these  con- 
ceptions  are   erroneous.     Instead   of   consti- 

^Pneumothorax.    Johns  Hopkins  Hosp.  Rep.,  1903,  xi,  i. 

'Zur  Pathologic  des  offenen  Pneumothorax  und  die  Grundlagen 
meines  Verfahrens  zu  seiner  Ausschaltung.  Mitt.  a.  d.  Grenzeb.  d.  Med. 
u.  Chir.,  1904,  xiii,  399. 

^Les  Bases  Physiologiques  de  la  ChirurgiePleuropulmonaire.  Ann.  d. 
1.  Soc.  roy.  d.  sc.  med.  et  nat.,  de  Bruxelles,  1906,  xv,  i. 

^Pneumothorax  Rapports  du  Troisieme  Congres  de  la  Society 
Internationale  de  Chirurgie,  igii,  p.  i. 

^Empyema,  with  particular  reference  to  its  pathogenesis  and  treat- 
ment.  Surg.,  Gynec.  &  Obst.,  1920,  xxx,  35. 

Medical  Societies,  January  21,  1920.     (For  discussion,  see  p.  92.) 
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tuting  a  more  or  less  rigid  partition  between 
the  two  pleural  cavities,  the  mediastinum  is 
actually  so  mobile  that  in  the  normal  indi- 
vidual, from  the  standpoint  of  pressure  rela- 
tionships, the  thorax  may  be  regarded  practi- 
cally as  one  cavity  instead  of  two.  The 
resistance  offered  by  the  normal  mediastinum 
to  air  pressure  is  equivalent  to  the  pressure 
exerted  by  a  column  of  water  only  0.5  centi- 
meters to  I  centimeter  high  (0.4  milHmeters 
to  0.8  millimeters  of  mercury).  It  is  therefore 
negligible.^  Moreover,  direct  experiments  im- 
mediately after  death  both  on  human  cadavers 
and  on  dogs  with  normal  thoraces  show  that 
the  amount  of  resistance  exerted  by  the  medi- 
astinum both  in  the  human  and  in  the  dog  is 
the  same.  It  seems  reasonable,  therefore,  to 
assume  that  phenomena  observed  experimen- 
tally on  the  living  dog  can  be  directly  applied 
to  the  living  human.     (Figs,  i,  2  and  3.) 

If  an  open  pneumothorax  is  created  on  one 
side  in  the  normal  living  dog,  a  characteristic 
response  occurs  which  is  manifested  not  only 
by  a  change  of  intrapleural  pressure  on  the 
opened  side  but  also  by  a  change  of  the  same 
kind  and  of  practically  the  same  degree  on  the 
unopened  side.  Briefly  the  phenomena  which 
occur  are  as  follows:  Immediately  after  mak- 
ing the  opening  there  is  a  simultaneous  change 
of  pressure  in  the  two  pleural  cavities  from  an 
entirely  negative  (less  than  atmospheric) 
phase  to  one  which  is  partly  positive  (more 
than  atmospheric)  and  partly  negative.  The 
size  of  the  opening,  as  will  be  shown  later, 
materially  influences  the  extent  of  the  change 
of  pressure.  The  respirations  are  sometimes 
slow^ed  and  increased  in  amplitude,  but  at 
other  times  they  are  accelerated.  As  the 
intrapleural  pressure  increases,  the  intra- 
tracheal pressure  diminishes  as  would  be 
expected,  since  the  latter  is  a  rough  index  of 
the  amount  of  air  passing  down  the  trachea. 
Immediately  upon  closure  of  the  opening  there 
is  a  simultaneous  response  in  both  pleural 
cavities  with  more  complete  restoration  of 
negative  pressure,  diminution  of  the  amplitude 
of  the  respiratory  movements  and  oscillations 
again  of  positive  and  negative  intratracheal 
pressure  on  inspiration  and  expiration. 

ipor  the  details  of  these  experiments  see:  Graham,  E.  A.,  and  Bell, 
R.  D.  Open  pneumothorax;  its  relation  to  the  treatment  of  empyema. 
Am.  J.  M.  Sc,  igi8,  clvi,  839. 


A  priori  it  would  seem  to  follow  from  all 
this  that  in  the  normal  chest  an  open  pneumo- 
thorax on  one  side  would  produce  practically 
an  equal  amount  of  compression  of  both  lungs 
and  that  the  prevalent  conception  of  collapse 
of  one  lung  with  maintenance  of  respiration  by 
the  other  must  be  incorrect.  Again,  direct 
experiment  seems  to  confirm  the  truth  of  this 
conclusion;  for  determinations  of  the  relative 
densities  of  the  two  lungs  after  altering  the 
pressure  in  one  pleural  cavity  show  that, 
within  the  range  of  experimental  error,  the 
densities  are  the  same  and  therefore  that  both 
lungs  are  practically  equally  compressed.  The 
extreme  mobihty  of  the  human  mediastinum 
in  the  absence  of  adhesions  has  been  shown  in 
X-ray  studies  by  Stivelmann  and  Rosenblatt.^ 
Their  work  tends  to  confirm  the  truth  of  the 
general  idea  here  being  developed,  of  the 
practical  equihbrium  of  pressure  throughout 
the  normal  thorax. 

The  older  conceptions  of  the  immediate 
establishment  of  atmospheric  pressure  wdthin 
a  pleural  space  as  soon  as  an  open  pneumo- 
thorax is  created  fail  to  take  into  considera- 
tion the  fact  that  the  thorax,  instead  of  being 
a  rigid  box,  has  movable  walls  which  by  vary- 
ing the  size  of  the  contained  space  also  vary 
the  pressure  within  it.  If  the  older  concep- 
tions were  correct,  then  a  small  opening  into 
the  chest  would  have  the  same  consequences 
as  a  large  one  because  in  each  case  "collapse" 
of  the  corresponding  lung  would  occur.  It 
would  follow  from  this  also  that  in  a  normal 
chest  a  unilateral  open  pneumothorax  ought 
never  to  be  fatal  regardless  of  how  large  the 
opening  might  be,  since  the  worst  possible 
consequence  would  be  the  ''collapse"  of  one 
lung.  Similarly,  also,  with  the  same  Hne  of 
reasoning,  a  bilateral  open  pneumothorax 
should  always  be  promptly  fatal.  Experi- 
ences, however,  both  experimental  and  in  the 
war,  which  controvert  these  two  conclusions, 
have  been  many,  and  it  is  also  easy  experimen- 
tally to  demonstrate  that  there  is  a  definitely 
quantitative  relationship  which  exists,  in  any 
individual  with  a  normal  thorax,  between  the 
size  of  the  opening  in  an  open  pneumothorax 
and  the  danger  of  death.     One  of  the  impor- 

^Protnision  of  artificial  pneumothorax  into  the  opposite  untreated 
side.   J.  Am.  M.  Ass.,  1919,  l.xxii,  1445. 
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tant  factors  in  this  calculation  is  the  "vital 
capacity."  One  who  has  a  "vital  capacity" 
equal  to  the  average  (3,700  cubic  centimeters) 
can  withstand  an  opening  of  an  area  of  a  little 
more  than  8  squa're  inches  (51.5  square  centi- 
meters), and  one  whose  "vital  capacity"  is 
as  much  as  7,180  cubic  centimeters  (as  in  a 
case  described  by  Peabody  and  Wentworth') 
can  withstand  an  opening  as  large  as  about 
15.6  square  inches  (101.3  square  centimeters) .- 
It  makes  practically  no  difference  whether  the 
opening  is  unilateral  or  bilateral,  provided 
the  combined  area  of  the  openings  does 
not  exceed  the  calculated  amount  for  the 
limits  of  safety.  On  the  other  hand,  a  low 
"vital  capacity"  predicates  a  small  opening; 
and  if  the  "vital  capacity"  becomes  so  low 
that  it  equals  the  "tidal  air"  of  the  individual 
then  he  will  be  unable  to  withstand  an  opening 
of  any  size.  The  reasons  for  this  quantitative 
relationship  are  to  be  found  in  the  facts  that: 
(i)  it  is  possible  to  maintain  life  as  long  as  the 
lungs  can  inspire  the  "tidal  air,"  which  nor- 
mally is  from  300  cubic  centimeters  to  500 
cubic  centimeters;  (2)  a  considerable  encroach- 
ment on  the  volume  of  the  two  lungs  can  be 
made  before  any  interference  with  the  tidal 
air  occurs;  and  (3)  in  the  compensatory  reac- 
tion, by  an  increase  in  the  amplitude  of  the 
respiratory  movements  the  thorax  is  enlarged 
so  that  actually  more  air  may  enter  through 
the  pneumothorax  opening  without  encroach- 
ing on  the  tidal  air  to  the  same  extent  than 
if  the  thorax  were  not  enlarged. 

It  must  be  particularly  emphasized  that 
this  consideration  of  the  practically  negligible 
resistance  of  the  mediastinum  with  the  asso- 
ciated equality  of  pressure  throughout  the 
thorax  refers  only  to  the  normal  thorax. 
Obviously,  a  thickening  of  the  mediastinum 
by  old  inflammation  and  the  presence  of  strong 
adhesions  will  change  the  conditions  and  will 
allow  the  development  of  a  considerably 
greater  pressure  on  one  side  than  on  the  other. 

In  acute  empyema,  particularly  of  the  type 
due  to  haemolytic  streptococci,  practically  all 
the  factors  are  present  which  make  for  a  low 

.  'Clinical  studies  of  respiration.  IV.    The  vital  capacity  of  the  lungs  and 
its  relation  to  dyspncca.   Arch.  Int.  Med.,  191 7,  xx,  443. 

2  For  the  derivation  of  the  mathematical  expression  which  yields  these 
results  see  previous  article  by  Graham  and  Bell,  (loc.  cii.),  and  also 
Graham,  E.  A.,  The  maximum  non-fatal  opening  of  the  chest  wall. 
J.  Am.  M.  Ass.,  1919,  ixxiii,  1934. 


"vital  capacity"  and  therefore  make  a  free 
opening  in  the  chest  wall  particularly  danger- 
ous. When  it  is  recalled  that  clinically  these 
patients,  during  the  early  stages,  are  usually 
cyanotic  and  that  they  are  often  suffering 
from  air-hunger  to  a  marked  degree,  it  is 
evident  that  they  already  are  having  extreme 
difliculty  to  obtain  their  "  tidal  air."  In  other 
words,  they  represent  a  condition  in  which 
the  "vital  capacity"  is  practically  equal  to  the 
"tidal  air."  Even  a  tiny  opening  in  the  chest 
wall  in  such  a  condition  will  often  be  fatal 
because  it  will  not  be  possible  to  encroach  any 
more  upon  the  air  space  of  the  lungs  without 
causing  death.  The  reason  for  this  becomes 
all  the  more  clear  when  one  considers  that  the 
essential  pathology  in  this  condition  not  only 
concerns  the  actual  involvement  of  a  consid- 
erable proportion  of  alveolar  space  by  the 
pneumonic  process  but  also  a  rather  extensive 
occlusion  of  many  of  the  bronchioles  both  by 
actual  plugging  with  exudate  and  by  oedema. 
If,  on  the  contrary,  an  opening  is  made  later, 
after  the  subsidence  of  the  pneumonia,  the 
situation  will  be  very  much  more  favorable. 
The  "vital  capacity"  will  have  been  consid- 
erably increased,  as  evidenced  by  the  lack  of 
cyanosis  and  dyspnoea,  so  that  a  much  larger 
opening  can  be  made  without  the  same  conse- 
quences of  an  open  pneumothorax  made 
earlier;  and  also,  limiting  adhesions  will 
usually  have  formed  so  that  instead  of  creat- 
ing an  open  pneumothorax,  in  the  sense  of 
allowing  air  to  enter  the  free  pleural  cavity, 
the  opening  will  usually  lead  into  a  circum- 
scribed abscess.  The  question  of  whether  an 
early  operation  to  accomplish  drainage  by  a 
closed  method,  without  the  admission  of  air, 
or  whether  merely  frequent  aspirations  should 
be  carried  out  until  the  subsidence  of  the 
pneumonia  seems  to  me  to  be  relatively  unim- 
portant. Each  method  has  certain  advan- 
tages over  the  other.  The  important  matter 
is  to  avoid  the  creation  of  an  open  pneumo- 
thorax. 

On  the  other  hand,  the  situation  in  regard 
to  pneumococcus  empyema  is  very  different. 
Usually  by  the  time  the  pleural  effusion  has 
become  recognized  the  active  pneumonia  has 
subsided  so  that  we  are  dealing  with  condi- 
tions for  operation  which  we  attempt  to  create 
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when  we  delay  the  estabhshment  of  open 
drainage  in  the  streptococcus  cases.  For  this 
reason  alone  a  knowledge  of  the  bacteriology 
in  a  given  case  is  of  the  greatest  importance, 
in  addition  to  the  fact  that  experience  has 
shown  that  the  prognosis  is  very  much  more 
favorable  in  the  pneumococcus  than  in  the 
streptococcus  cases. 

Also  other  effects  of  an  open  pneumothorax 
than  the  production  of  direct  asphyxia  are 
important.  The  danger  of  infection  of  a  clean 
pleura  or  of  secondary  infection  of  one  already 
infected  is  so  great  that  it  is  almost  impossible 
to  avoid  unless  special  precautions  are  taken 
(as,  for  example,  in  the  latter  case,  the  use  of 
Dakin's  solution).  Another  serious  effect  of 
an  open  pneumothorax  is  loss  of  heat.  Sauer- 
bruch^  already  has  shown  that  this  may  be 
enormous,  and  in  the  case  of  rabbits  may 
amount  to  as  much  as  3.5°  C.  within  45 
minutes.  In  dogs  the  amount  of  heat  lost  by 
means  of  an  open  pneumothorax  per  unit  of 
time  may  be  greater  than  occurs  with  an 
extensive  laparotomy  and  eventration  of  the 
intestine.  Marked  disturbances  in  the  gen- 
eral circulation  also  may  occur.  Sauerbruch 
has  summarized  these  by  saying:  "In  pneu- 
mothorax the  aspiration  of  the  heart  fails; 
a  stasis  results  in  the  venous  system.  Meas- 
urements of  the  venous  pressure  in  the  femoral 
vein  give,  in  fact,  an  increase  of  the  pressure." 
As  a  rule  there  is  no  noteworthy  change  in  the 
arterial  pressure.  When  asphyxia  occurs  there 
is  evident  a  rise  in  the  carotid  pressure,  as 
might  be  expected.  Sackur-  claims  to  have 
found  a  marked  diminution  in  amount  of  oxygen 
in  the  blood,  in  some  instances  to  only  one-half. 

It  is  readily  apparent,  therefore,  that  the 
dangers  inherent  in  the  creation  of  an  open 
pneumothorax  in  the  pneumonic  or  develop- 
mental stage  of  an  empyema  are  so  great  as  to 
be  unwarrantable. 

EARLY    STERILIZATION    AND    OBLITERATION    OF 
THE  CAVITY 

The  second  cardinal  principle  in  the  treat- 
ment is  the  early  sterilization  and  obliteration 
of  the  cavity.     No  case  can  ever  properly  be 

'  Loc.  cit. 

2  Weiteres   zur   Lehre  von  Pneumothorax.     Arch.  f.  path.  Anat.  u. 
Physiol.,  1897,  cl,  151. 


considered  as  healed  until  the  cavity  is  both 
sterilized  and  obliterated.  The  tendency 
rather  frequently  advocated  by  recent  writers 
of  closing  empyema  cavities  after  they  have 
become  sterile,  regardless  of  the  size  of  the 
air-pocket  contained,  will  yield  brilliant 
results  in  certain  cases,  but  this  procedure  is 
bound  to  lead  in  many  instances  to  recur- 
rences and  to  a  prolongation  of  invalidism. 

In  Dakin's  solution  (0.5  per  cent  neutral 
sodium  hypochlorite),  the  war  has  furnished 
us  with  an  agent  which  seems  theoretically  to 
be  ideal  for  accompHshing  this  dual  purpose. 
It  provides  a  method  which  apparently  is  a 
distinct  improvement  over  previous  methods; 
for  not  only  does  it  exert  a  distinct  sterilizing 
power  but  also  by  its  property  of  aiding  in  the 
solution  of  necrotic  tissue  it  acts  also  as  a 
decorticating  agent.  Nothing  is  more  strik- 
ing in  the  recent  extensive  literature  on  em- 
pyema than  the  almost  unanimous  agreement 
on  the  effectiveness  of  Dakin's  solution  in  the 
rapid  accomplishment  of  sterilization  and 
obliteration  of  empyemic  cavities.  The  de- 
tails of  its  use  have  been  given  so  frequently 
as  to  make  their  repetition  unnecessary  in 
this  article.^ 

The  failure  of  these  cavities  to  obhterate 
themselves  promptly  is  due  chiefly  to  an 
inability  on  the  part  of  the  lungs  to  expand 
sufficiently  to  fill  completely  those  portions 
of  the  thorax  not  occupied  by  other  structures. 
If  no  adhesions  were  present  and  if  the  me- 
diastinum were  not  thickened  by  inflamma- 
tory induration,  the  cavity  could  still  be 
obliterated,  even  if  the  lung  on  the  affected 
side  were  considerably  smaller,  by  the  read- 
justment accomplished  by  the  extension  up- 
ward of  the  diaphragm  on  that  side  and  by 
the  pushing  over  of  the  lung  of  the  unaffected 
side  into  the  affected  pleural  space.  But  ad- 
hesions always  are  present  so  that  probably 
it  is  necessary  for  the  lung  on  the  aft'ected  side 
to  expand  itself  more  than  would  be  the  case 
if  the  mediastinum  retained  its  normal  mo- 
bihty.  The  inabihty  of  that  lung  to  expand  is 
dependent  chiefly  on  three  factors:  (a)  fibro- 
sis of  the  lung  as  a  result  of  inflammation; 
(b)  obstruction  of  bronchioles,  as  a  result  of 

•^  See,  for  example,  the  report  of  the  Empyema  Commission:    Cases 
of  Empyema  at  Camp  Lee,  Virginia.     J.  Am.  M.  Ass.,  igiS,  Ixxi,  366 

and  443- 
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Fig.  I.  Tracing  showing  that  when  the  left  pleural 
cavity  of  a  fresh  adult  human  cadaver  is  inflated  with  air 
at  a  pressure  of  lo  centimeters  of  water,  the  right  pleural 
cavity  registers  a  pressure  of  9  centimeters.  The  top  line 
is  a  record  of  a  pressure  of  10  centimeters  made  with  the 
tambour  attached  to  the  right  pleural  cavity.  Calibration 
showed  that  the  actual  pressure  was  9  centimeters  of  water. 

the  inflammatory  reaction,  which  prevents 
the  entrance  of  air  into  portions  of  the  lung 
with  a  consequent  atelectasis  of  those  por- 
tions; and  (c)  the  thick,  inelastic  coat  of 
exudate  which  covers  the  exposed  surface  of 
the  lung  and  limits  its  inflation. 

Evidence  of  failure  of  the  lung  to  expand 
properly  is  presented  at  autopsies  on  cases  of 
unhealed  empyema.  It  is  revealed  by  finding 
that  the  lung  on  the  affected  side  is  smaller 
than  the  opposite  one,  and  that  the  exposed 
surface  of  the  lung  is  coated  with  a  dense  layer 
of  exudate  which  is  sometimes  fibrinous  and 
sometimes  organized  connective  tissue,  in  as- 
sociation frequently  with  a  lake  of  pus  con- 
tained within  the  thorax.  The  inequality  in 
the  size  of  the  two  lungs  has  frequently  been 
ascribed  to  the  collapse  of  the  lung  on  the 
opened  side  from  an  open  pneumothorax,  and 
it  has  even  been  used  as  an  argument  against 
the  validity  of  the  conclusion  of  the  equihb- 


Fig.  2.  A  similar  tracing  with  the  right  pleural  cavity 
inflated.  Calibration  showed  that  in  this  case  also  there 
was  a  difference  in  pressure  of  only  i  centimeter  of  water 
(about  0.8  millimeters  of  mercury). 


Fig.  3.  Tracing  made  in  the  same  way  with  a  recentlj' 
killed  dog  which  shows  that  the  dog  is  strictly  comparable 
with  the  human,  since  here  also  the  difference  in  pressure 
between  the  two  pleural  cavities  amounted  to  onlj'^  i 
centimeter  of  water. 


rium  of  pressure  throughout  the  normal 
thorax  as  developed  in  that  part  of  this  article 
which  deals  with  the  experiments  on  intra- 
pleural pressures.  It  seems  more  probable, 
however,  that  there  are  other  explanations. 
As  MacCallum^  has  pointed  out:  ''Wide- 
spread necrosis  occurs  with  final  destruction 
of  areas  of  lung  substance."  As  this  necrotic 
lung  tissue  is  removed  by  expectoration  and 
by  gradual  absorption,  a  considerable  amount 
of  fibrosis  must  occur  during  the  healing 
process,  which  must  necessarily  result  in  the 
lung  being  smaller  than  normal.  At  the 
same  time  the  opposite  lung  may  undergo 
hypertrophy,  since  the  presence  of  long 
standing  adhesions  and  inflammatory  indura- 
tion have  immobilized  the  mediastinum  to 
such  an  extent  that  the  "healthy"  lung  is  no 
longer  subjected  to  compression  by  slight 
changes  of  pressure  in  the  aft"ected  pleural 
cavity.  The  remaining  air-containing  por- 
tions of  the  affected  lung,  however,  are  not 
able  to  undergo  hypertrophy  to  the  same 
extent  as  they  might  otherwise  do  because  of 
the  thick  coat  of  organized  inelastic  exudate 
which  inhibits  an  adequate  inflation  of  this 
lung. 

It  is  obvious,  therefore,  that  the  early  re- 
moval of  this  corset-like  membrane  around 
the  lung  is  highly  desirable.  Because,  at 
least  in  the  streptococcus  cases,  organization 
of  this  exudate  is  known  to  occur  early,  it  is 
clear  that,  other  things  being  equal,  the  longer 
the  exudate  is  allowed  to  remain  on  the  lung, 
the  longer  time  will  be  required  to  obliterate 
the  cavity.     For  the  cavity  is  obliterated  only 

1  The  pathologj'  of  the  pneumonia  in  the  United  States  Army  camps 
during  the  winter  of  1017-1S.  Monographs  of  the  Rockefeller  Institute 
for  Medical  Research,  No.  10,  igig. 
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Fig.  4.  A  tracing  made  on  the  living  dog  under  ether  anaesthesia  to  show  the 
nature  of  the  reaction  to  an  open  pneumothorax  with  a  moderate  opening,  as 
indicated  in  the  changes  in  the  respiratory  movements,  in  the  tracheal  pressure  and 
in  the  pressures  in  both  pleural  cavities.  The  upper  tracing  represents  the  respira- 
tory movements,  the  next  the  tracheal  pressure,  the  third  the  left  pleural  pressure 
and  the  fourth  one  the  right  pleural  pressure.  The  lowest  line  indicates  the  time  in 
seconds.  The  base  lines  were  drawn  at  atmospheric  pressure.  The  break  in  the  chart 
represents  an  interval  of  six  minutes.  Immediately  after  making  the  opening  there 
is  a  simultaneous  change  of  pressure  in  the  pleural  cavities  from  an  entirely  negative 
phase  to  one  which  is  mostly  positive.  The  respirations  are  slowed  but  are  increased 
in  amplitude.  If  the  e.xperiment  is  performed  with  local  anaesthesia,  however,  the 
respirations  are  accelerated  as  well  as  being  increased  in  amplitude,  after  making  the 
opening.  Because  the  intrapleural  pressure  is  largely  positive,  practically  no  air  enters 
the  trachea  and  the  intratracheal  pressure  tends  to  be  at  equihbrium  with  atmos- 
pheric pressure.  Immediately  upon  closure  of  the  opening  there  is  a  simultaneous 
response  in  both  pleural  cavities,  with  restoration  of  negative  pressure  to  a  large 
extent,  diminution  of  the  amplitude  of  the  respirator>'  movements  and  oscillations 
again  of  positive  and  negative  intratracheal  pressure,  with  inspiration  and  expiration. 
After  an  interval  of  6  minutes,  during  which  time  probably  most  of  the  air  in  the 
pleural  cavities  has  been  absorbed,  the  intrapleural  pressure  has  again  become 
entirely  negative. 


when  the  lung  is  in  contact  everywhere  with 
the  parietal  pleura.  In  the  past,  recourse  has 
been  had  chiefly  to  mechanical  means  for  the 


accomplishment  of  this  purpose,  as,  for  exam- 
ple, operations  of  the  type  devised  by  Delorme 
but,  although  in  some  cases  they  have  yielded 
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brilliant  results,  on  the  whole  they  have  been 
unsatisfactory.  They  have  been  associated 
with  a  high  mortality  and  frequently  they 
have  not  cured  the  patient.  The  fundamental 
defect  in  the  rationale  of  such  procedures  is 
that  attention  is  directed  to  only  one  of  the 
two  main  objects  of  the  treatment  of  em- 
pyema; namely,  only  to  the  obliteration  of 
the  cavity.  It  is  fully  realized  of  course  that 
nature's  efiforts  at  sterilization  are  greatly 
aided  by  the  obliteration  of  the  cavity,  but  the 
frequency  wdth  which  empyema  recurs  after 
the  lung  has  apparently  expanded  to  fill  up 
the  pleural  cavity  is  evidence  of  the  desir- 
ability of  more  active  efforts  directed  toward 
the  sterilization  of  the  cavity. 

As  a  rule  the  Dakin's  solution  decorticates 
the  lung  gradually,  apparently  by  a  solution 
of  the  exudate.  In  some  cases,  however,  this 
membrane  seems  to  be  removed  in  one  large 
mass  suddenly  or  in  several  smaller  pieces. 
As  an  evidence  of  the  apparent  remarkable 
decorticating  ability  of  the  hypochlorite  solu- 
tion, a  resume  of  a  striking  case  is  here  given. 

Pvt.  G.,  age  22,  was  wounded  in  arm  and  leg  in 
October,  1918.  He  developed  a  pneumonia  on  the 
left  side  followed  by  empyema  in  November. 
Drainage  was  accomplished  through  a  thoracotomy 
incision.  When  first  seen  by  me  on  June  2,  iqig,  at 
U.  S.  A.  General  Hospital  28  at  Fort  Sheridan,  lUi- 
nois,  he  had  a  small  opening  in  the  seventh  inter- 
space in  the  left  posterior  axillary  line  which  was 
draining  a  considerable  amount  of  pus,  containing 
large  numbers  of  haemolytic  streptococci.  Accord- 
ing to  the  patient's  own  account  Dakin's  solution 
had  been  used  on  him  occasionally  but  never  sys- 
tematically, at  some  of  the  various  hospitals  in 
which  he  had  been.  He  was  markedly  underweight, 
had  a  septic  appearance  and  had  an  afternoon  tem- 
perature which  ranged  from  101°  to  102°.  He  had 
entirely  recovered  from  the  wounds  of  his  extremi- 
ties. A  measurement  of  his  empyemic  cavity  showed 
that  it  had  a  capacity  of  350  cubic  centimeters,  and 
the  patient  stated  that  a  measurement  which  had 
been  made  2  months  previously  had  showed  the 
same  capacity.  Under  local  anaesthesia  a  portion 
of  the  seventh  rib  was  resected,  and  immediately 
after  the  operation  instillations  of  200  cubic  centi- 
meters of  Dakin's  solution  at  two  hour  intervals 
were  begun  with  provisions  for  adequate  free  drain- 
age. On  the  sixth  day  a  large  piece  of  tissue  was 
found  plugging  the  drainage  opening.  A  photo- 
graph of  this  tissue  after  it  had  been  hardened  in 
formalin  is  reproduced  here.  A  description  of  it 
will  be  given  later.  Two  days  after  the  expulsion 
of  this   tissue   the  empyemic   cavit}^  held   only  35 


cubic  centimeters  of  fluid  instead  of  350  cubic  centi- 
meters and  no  growth  of  bacteria  was  obtained  from 
the  secretion.  Ten  days  later  he  was  entirely  healed 
and  examination  both  by  ordinary  physical  means 
and  with  the  X-ray  revealed  no  cavity  remaining. 
On  August  28  he  returned  from  a  month's  furlough, 
apparently  entirely  well  and  having  gained  35  pounds 
in  weight.  Two  months  later  I  heard  from  him  again, 
and  he  was  still  entirely  well.  The  rapid  decortica- 
tion with  later  sudden  expansion  of  tlie  lung  to  fill 
the  cavity  such  as  happened  in  this  case  is  unusual, 
but  yet  I  have  observed  it  several  times. 

This  piece  of  tissue  was  irregular  in  outline  and 
flat.  In  longest  diameter  it  measures  nearly  6  centi- 
meters and  in  widest  diameter  about  3  centimeters. 
It  was  nearly  0.5  centimeters  in  thickness.  It  was 
slightly  yellowish-white,  smooth  except  for  folds  in 
its  surface,  and  in  gross  appearance  it  closely  re- 
sembled fibrin.  In  fact  it  was  considered  to  be  fibrin 
until  sections  for  microscopic  examination  were  made. 
The  microscopic  examination,  however,  showed  that 
the  main  portion  consists  of  necrotic  organized 
tissue.  Except  for  a  narrow  strip  of  inflammatory 
tissue  which  evidently  indicates  the  side  attached 
to  the  lung  the  whole  section  is  occupied  by  bands 
of  wavy  fibrils,  arranged  parallel  to  one  another, 
with  here  and  there  the  faint  remaining  outlines  of 
what  apparently  have  been  blood  vessels.  The 
absence  of  nuclei  except  in  the  inflammatory  zone 
is  striking.  These  fibrils  are  readily  stained  by  Van 
Gieson's  stain  for  connective  tissue,  but  they  are 
not  stained  by  Weigert's  method  for  fibrin.  Un- 
doubtedly, therefore,  the  tissue  is  chiefly  fibrous 
connective  tissue  which  has  become  necrotic  and  is 
not  unorganized  fibrin.  Throughout  the  inflamma- 
tory zone,  and  occasionally  in  the  area  just  beyond, 
are  seen  irregular  clumps  of  organisms.  Many  of 
these  can  be  clearly  distinguished  as  streptococci, 
and  they  are  gram-positive.  The  accompanying 
illustrations  (Figures  5,  6,  7  and  8)  show  the  prin- 
cipal features  of  this  tissue  which  have  been  dis- 
cussed here. 

The  striking  feature  of  this  case  is  that  the 
decortication  of  a  considerable  amount  of 
organized  exudate  from  the  surface  of  the 
lung  was  accomplished  quickly  and  easily 
with  Dakin's  solution,  and  that  its  removal 
was  followed  by  an  amazingly  rapid  expansion 
of  the  lung. 

It  is,  of  course,  clear  that  any  method  of 
treatment  which  will  accomplish  the  two 
principal  objects  of  sterilization  and  oblitera- 
tion of  the  cavity  in  the  shortest  time  and  in 
the  greatest  proportion  of  cases  is  the  method 
of  choice.  It  is  felt,  furthermore,  on  the  basis 
of  the  extensive  experience  afforded  by  the 
large  number  of  cases  of  empyema  in  the 
army,  that  a  careful  avoidance  of  an  open 
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Fig.  5- 

Fig.  5.  Photograph  of  membrane  of  old  fibrous  tissue 
removed  from  the  lung  by  the  decorticating  action  of 
Dakin's  solution.    P"or  description  see  text. 

Fig.  6.  Low  power  microphotograph  of  section  of 
piece  of  tissue  shown  in  Figure  5.   Note  the  zone  of  inflam- 

pneumothorax  in  the  acute  stage  and  the 
intelhgent  and  systematic  use  of  Dakin's 
solution  will  not  only  strikingly  reduce  the 
high  mortality  but  will  also  make  chronic 
cases  relatively  rare.  Either  of  these  accom- 
plishments will  more  than  justify  the  substi- 
tution of  those  principles  for  older  existing 
methods. 

x\t  this  point  it  may  be  appropriate  to  call 
attention  to  certain  facts  concerning  the  com- 
mon operations  for  the  cure  of  chronic  em- 
pyema. These  operations  are  based  chiefly  on 
the  idea  of  the  desirability  of  obliterating  the 
cavity,  recognizing  the  well-known  fact  that 
it  is  all  but  impossible  to  maintain  in  a  sterile 
condition  a  cavity  surrounded  by  more  or  less 
rigid  walls,  particularly  if  it  communicates 
with  the  outside  air.  In  general  two  different 
methods  of  operative  procedure  are  available, 
either  (i)  enabling  the  lung  to  expand  to  fill 
the  cavity  by  removing  its  restricting  mem- 
brane of  exudate  or  (2)  allowing  the  chest  wall 
to  collapse  to  meet  the  lung.  The  first  of  these 
which  is  comprised  in  the  Delorme  type  of 
operation  has  already  been  briefly  discussed. 
The  second  method  is  employed  in  operations 
of  the  type  of  Estlander,  Schede,  etc.  It  is 
chiefly  this  second  method  which  will  be  dis- 
cussed here. 

Collapsing  operations  have  many  important 
disadvantages,  as  every  surgeon  well  knows. 


Fig.  6. 


Fig.  7. 


matory  tissue  next  to  the  lung  and  the  bands  of  connective 
tissue  in  the  peripheral  portion. 

Fig.   7.    High  power  microphotograph  of  a  portion  of 
the  zone  of  inflammatorv  tissue. 


These  operations  are  accompanied  by  so  high 
a  mortality  that  from  this  standpoint  they 
constitute  some  of  the  most  formidable  in  the 
surgical  repertory.  They  are  always  very 
mutilating  in  character,  and  they  do  not  by 
any  means  always  result  in  healing,  even  if 
the  patient  survives  the  immediate  risk  of 
death  from  the  operation  itself. 

The  extent  of  the  mutilation  induced  by 
these  operations  has  received  almost  no  at- 
tention. The  anatomic  mutilation  with  its 
very  bad  cosmetic  eft'ect  is  of  course  readily 
apparent.  The  physiological  deficiencies, 
however,  which  are  probably  made  perma- 
nent by  these  operations,  I  have  been  unable 
to  find  discussed  anywhere.  It  is  this  latter 
phase  which  has  particularly  interested  me, 
and  recently  the  opportunity  has  presented 
itself  for  a  study  of  this  aspect.  T>^ical 
results  are  illustrated  in  the  following  case. 

A  young  unmarried  woman,  age  28,  recently 
came  under  my  care  because  of  a  small  discharging 
sinus  in  the  left  side  of  the  thorax.  She  stated  that  in 
the  winter  of  1918  she  had  a  bronchopneumonia  fol- 
lowed by  an  empyema  of  the  left  side  for  which  a  por- 
tion of  one  rib  was  resected  while  she  was  still  very  ill. 
Xo  irrigations  of  any  kind  and  no  suction  apparatus 
were  used.  She  continued  to  drain,  and  about  three 
months  later  a  partial  Schede  operation  was  done 
which  consisted  in  the  extensive  removal  of  four 
ribs.  This  failed  to  result  in  healing  and  two  months 
afterward  (about  June,  1919),  two  or  three  more 
ribs   were   removed.     Following   the   last   operation 
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Fig.  8.     Drawing  to  show  the  necrotic  connective  tissue  next  to  the  inflammatory  zone.     This  necrotic  connective 
tissue  was  readilv  stained  bv  the  Van  Gieson  method  and  was  not  stained  by  Weigert's  stain  for  fibrin. 


she  was  treated  sporadically  with  what  was  said  to 
be  ''Dakin's  solution."  Still,  however,  she  contin- 
ued to  drain  pus.  At  the  time  of  my  examination 
it  was  observed  that  from  4  to  6  inches  of  each  of 
the  ribs  from  the  third  to  the  tenth  had  been 
removed  from  the  lateral  aspect  of  the  left  thorax. 
The  usual  apparent  deformity  resulting  from  such  a 
procedure  was  present.  In  the  mid-axillary  line  at 
a  level  corresponding  to  about  the  sixth  rib  there 
was  a  small  sinus  from  which  pus  issued.  When  a 
probe  was  inserted  into  the  sinus  it  was  found  to  pass 
upward  and  inward  for  a  distance  of  about  3  inches, 
and  when  an  attempt  was  made  to  irrigate  the  sinus 
a  communication  with  the  lung  was  discovered 
which  resulted  in  coughing  and  in  expectoration  of 
the  fluid.  The  chief  matter  of  interest,  however,  in 
this  connection  is  that  measurements  of  her  vital 
capacity  gave  a  reading  of  only  1,600  cubic  centi- 
meters with  a  Krogh  spirometer.  Her  height  was 
5  feet,  7  inches.  When  we  compare  this  value  with 
the  table  of  vital  capacities  for  normal  women,  as 
given  by  Peabody  and  Wentworth,  we  find  that 
instead  of  having  a  value  of  3,275  cubic  centimeters, 
which  is  the  normal  average  of  women  of  her  height, 
she  had  only  about  one-half  of  this  capacity.  It  is 
interesting  also  that,  as  is  usual,  in  spite  of  her 
diminished  vital  capacity,  the  readings  for  the  tidal 
air  were  normal,  400  cubic  centimeters. 

The  importance  of  this  marked  reduction 
of  vital  capacity  in  this  patient  after  having 
had  a  Schede  operation  is  very  great;  for  it 
means  that  she  is  left  in  so  mutilated  a  condi- 
tion that  in  all  probability  if  she  ever  has 
pneumonia,  a  pleural  effusion,  a  disturbance 
of  her  heart,  or  any  other  condition  which 
lowers  the  vital  capacity  she  will  have  only 
about  a  50  per  cent  chance  of  recovery  as 
compared  with  what  she  would  have  if  her 
vital  capacity  were  normal.  Besides  this 
permanent  physiological  defect,  she  is  still 
unhealed,  she  has  a  bad  anatomical  deformity 
and  she  is  almost  a  psychopathic  patient  be- 


cause of  worry  about  herself.  It  is  felt,  on 
the  contrary,  that  the  application  of  the  lead- 
ing principles  which  are  under  discussion  in 
this  article  will  practically  prevent  the  neces- 
sity for  these  mutilating  operations.  It  is 
remarkable  how  the  intelhgent  use  of  Dakin's 
solution,  combined  with  proper  drainage  and 
with  suitable  exercises  to  promote  expansion 
of  the  lungs,  such  as  blowing  against  resistance, 
calisthenic  exercises,  etc..  will  obliterate  a 
cavity  in  the  chest  which  is  so  large  that 
obliteration  without  operation  seems  hopeless. 
This  fact  has  impressed  itself  forcibly  upon 
all  who  have  used  these  methods  intelligently 
and  conscientiously.  I  have  seen,  for  exam- 
ple, a  cavity  of  a  capacity  of  1,400  cubic  centi- 
meters which  had  remained  stationary  for 
three  months  become  entirely  obhterated  with 
permanent  healing  by  the  application  of  these 
methods.  This  fact  is  forcibly  emphasized  in 
the  report  of  the  Empyema  Commission: 
''The  increased  expansion  of  the  lung  follow- 
ing the  use  of  Dakin's  solution  leads  to  the 
hope  that  extensive  intrathoracic  operations, 
such  as  decortication  of  the  lung,  may  in  most 
cases  prove  unnecessary.  Such  procedures 
should  be  undertaken  only  after  most  pro- 
longed efforts  to  obtain  expansion  of  the  lung 
have  failed."  In  the  great  majority  of  cases 
which  fail  to  respond  to  this  treatment  some 
other  factor  than  an  ordinary  empyema  will 
be  found  responsible  for  preventing  the  heal- 
ing, such  as  the  presence  of  a  foreign  body,  or 
tuberculosis.  In  138  cases  of  chronic  em- 
pyema at  Fort  Sheridan,  10  per  cent  were 
found  to  be  tuberculous.      Stevens,^  also  a 

1  Recurrences  after  operations  for  empyema.     J.  .-Vm.  M.  .\ss.,  igiq, 
Ixxiii,  813. 
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Fig.  g.  Photograph  of  a  dog  which  had  been  injected 
into  right  pleural  cavity  with  a  solution  of  agar  while  alive 
but  under  ether  anaesthesia.  The  agar  solution  was  run 
in  slowly  until  the  animal  died.  The  abdomen  was  opened, 
before  beginning  the  e.xperiment,  by  a  median  laparotomy 
incision  to  show  the  bulging  downward  of  the  diaphragm 
with  the  associated  pushing  downward  of  the  liver.  It 
will  be  noted  that,  although  the  agar  solution  was  intro- 
duced into  the  right  pleural  cavity,  the  left  diaphragm 
bulges  downward  and  the  liver  is  pushed  down  on  the  left 
side  as  well  as  on  the  right. 

member  of  the  Empyema  Commission,  made 
a  study  of  the  comparative  results  of  treat- 
ment with  and  without  the  use  of  Dakin's 
solution  in  a  series  of  123  cases  of  empyema. 
The  following  figures,  quoted  from  his  article, 
show  that  the  percentage  of  recurrences 
which  follow  the  Carrel-Dakin  treatment  is 
only  one-half  of  that  which  occurs  when 
simple  drainage  is  used: 

Of  56  cases  healed  under  simple  drainage, 
there  were  14  recurrences,  or  25  per  cent;  of 
67  cases  healed  under  Carrel-Dakin  treatment 
there  were  8  recurrences,  or  12  per  cent. 

MAINTENANCE    OF  THE  NUTRITION  OF   PATIENT 

The  third  cardinal  principle  in  the  treat- 
ment of  a  case  of  empyema,  as  in  any  acute 
infection,  is  the  maintenance  of  the  nutrition 


Fig.  10.  Same  dog  as  shown  in  Figure  g.  Immediately 
after  death  it  was  placed  in  a  refrigerator  for  3  hours  to 
allow  the  agar  to  solidify,  and  the  chest  wall  was  then 
opened  as  shown  in  the  photograph.  <j.  represents  the  right 
pleural  cavity,  which  was  found  to  be  of  practically  the 
same  size  as  the  left  pleural  cavity,  c.  At  b  is  shown  the 
mass  of  solidified  agar  which  occupied  most  of  not  only 
the  right  pleural  cavity  but  also  pushed  the  mediastinal 
structures  over  into  the  left  side  of  the  thora.x.  At  d  is  the 
heart  which  nearly  touched  the  left  lateral  wall  of  the 
thora.x.  c.  shows  the  liver.  The  right  lung  was  found 
encased  in  the  agar  and  lying  against  the  posterior  wall 
instead  of  being  contracted  into  a  small  mass  about  the 
hilum,  as  is  generally  supposed  to  happen  when  the  lung 
is  compressed.  The  left  lung  was  also  crowded  against 
the  posterior  wall  by  the  bulging  over  of  the  heart  and  other 
mediastinal  contents.  This  experiment  affords  striking 
confirmation  of  the  idea  of  practically  an  equality  of  pres- 
sure throughout  the  normal  thorax  at  all  times. 

of  the  patient.  In  this  connection  R.  D. 
Bell,^  of  the  Empyema  Commission,  has  made 
some  very  important  observations.  Briefly, 
he  found  that  unless  special  attention  is  paid 
to  the  nutrition  of  these  patients  they  are 
likely  to  have  a  negative  nitrogen  balance 
amounting  to  a  deficit  of  as  much  as  2 1  grams 
per  day.     A  negative  nitrogen  balance  was 

'  These  are  published  in  detail  in  the  report  of  the  Empyema  Com- 
mission, to  which  reference  has  already  been  made. 
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always  found  if  the  diet  consisted  of  only  1,500 
or  1.700  calories  per  day.  If  a  patient  is  losing 
in  his  excretions  21  grams  of  nitrogen  per  day 
more  than  he  is  taking  into  his  body  as  food, 
it  is  not  surprising  that  he  loses  rapidly  in 
weight.  Obviously  if  this  negative  nitrogen  bal- 
ance continues  very  long,  the  disadvantageous 
effects  of  starvation  are  added  to  the  handi- 
caps under  which  he  is  already  laboring  in  his 
efforts  to  combat  a  serious  infection.  If,  how- 
ever, the  food  intake  is  pushed  so  that  he  has 
a  mixed  diet  containing  from  3,300  to  3,500 
calories  per  day,  his  nitrogen  balance  will  be 
positive  and  he  will  usually  gain  in  weight 
instead  of  lose.  It  is  very  interesting  in  this 
connection  that  Bell  found  that  the  average 
daily  loss  of  nitrogen  in  the  pleural  exudate  in 
patients  who  were  aspirated  amounted  to  only 
about  2  grams,  as  compared  with  from  20  to 
30  grams  in  the  urine. 

The  advantages  of  preventing  loss  of  weight 
and  emaciation  are  so  obvious  that  they 
scarcely  need  comment.  Emphasis  should, 
however,  be  placed  on  the  fact  that  it  is  per- 
haps as  important  a  duty  on  the  part  of  the 
surgeon  to  see  that  these  patients  are  taking 
a  sufficient  quantity  of  food  as  to  attend  to 
any  other  part  of  the  treatment  of  empyema. 
Undoubtedly  many  fatalities  as  well  as  the 
transition  of  some  cases  from  an  acute  to  a 
chronic  stage  are  due  to  the  neglect  of  this 
important  feature.  Difffculty  in  persuading 
patients  to  take  a  sufficient  amount  of  nour- 
ishment is  usually  encountered  only  during 
the  period  in  which  they  have  fever.  With  the 
subsidence  of  the  fever  the  appetite  usually 
returns  promptly.  But  even  during  the 
febrile  stage  a  very  considerable  amount  of 
nourishment  can  be  given  to  patients  easily  by 
the  administration  of  liquids.  A  particularly 
effective  way  to  get  large  amounts  of  carbo- 
hydrates into  such  patients  is  by  the  admin- 
istration of  drinks  containing  lactose,  since 
this  sugar  is  not  sweet  and  has  so  little  taste 
that  it  may  be  easily  disguised  by  the  presence 
of  fruit  juices,  etc. 

SUMMARY  AND  CONCLUSIONS 

The  extensive  recent  literature  on  empyema 
reveals  both  a  striking  tendency  toward  a 
more  or  less  standardized  treatment  and  a 


radical  departure  from  methods  in  use  prior 
to  the  war. 

The  cardinal  principles  of  (i)  the  avoidance 
of  an  open  pneumothorax  during  the  acute 
pneumonic  stage  of  the  disease,  (2)  early  steril- 
ization and  obliteration  of  the  cavity,  and 
(3)  the  maintenance  of  the  nutrition  of  the 
patient,  are  discussed  in  this  article. 

It  is  shown  that  the  former  prevalent  con- 
ceptions of  the  mechanism  of  action  of  an 
open  pneumothorax  are  incorrect. 

In  the  normal  thorax  the  mediastinal 
structures,  instead  of  constituting  a  more  or 
less  rigid  partition  between  the  two  pleural 
cavities,  are  in  reality  so  mobile  that  to  air 
pressure  they  offer  a  resistance  which  is 
equivalent  to  the  pressure  exerted  by  a  column 
of  water  only  0.5  centimeters  to  i.o  centimeter 
high  (0.4  millimeter  to  0.8  millimeter  of  mer- 
cury). This  resistance  is  therefore  negligible 
and  from  the  standpoint  of  pressure  rela- 
tionships, the  thorax  can  be  considered  as  one 
cavity  instead  of  two.  Any  change  of  pres- 
sure, therefore,  in  one  pleural  cavity  will 
manifest  itself  to  practically  the  same  degree 
in  the  other  pleural  cavity  with  the  result  that 
both  lungs  will  be  about  equally  compressed. 
The  situation  in  this  respect  is  the  same  in 
the  dog  as  in  the  human,  and,  therefore, 
experimental  results  obtained  on  the  dog  can 
be  directly  applied  to  the  human. 

The  likelihood  of  a  fatal  asphyxia  as  a  result 
of  an  open  pneumothorax  depends  upon  a 
number  of  factors,  important  ones  of  which 
are  the  size  of  the  opening  and  the  vital  ca- 
pacity of  the  individual.  A  mathematical 
expression  has  been  devised  by  which  it  is 
possible  in  a  given  case  to  approximate  the 
maximum  non-fatal  opening  in  the  chest  wall 
if  the  vital  capacity  is  known.  One  who  has 
an  average  vital  capacity  (3,7000  cubic  centi- 
meters) and  a  normal  thorax  can  withstand 
an  opening  in  the  thoracic  wall  of  51  square 
centimeters  (8  square  inches),  but  the  indi- 
vidual of  exceptional  vital  capacity  (as,  for 
example,  7,100  cubic  centimeters),  can  live 
with  an  opening  of  loi  square  centimeters 
(15.6  square  inches).  A  bilateral  open  pneu- 
mothorax is  practically  no  more  dangerous 
to  life  than  a  unilateral  opening  provided  that 
in  each  case  the  areas  of  the  openings  are  the 
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same.  If  the  vital  capacity  is  so  low  as  to 
approximate  the  tidal  air,  even  a  very  small 
opening  may  be  fatal. 

As  shown  in  the  text,  these  observations 
have  a  very  important  bearing  on  the  question 
of  open  drainage  of  cases  of  empyema,  partic- 
ularly during  the  acute  pneumonic  stage 
when  the  vital  capacity  is  low.  After  ad- 
hesions have  formed  and  the  mediastinum  has 
become  somewhat  stabilized,  both  by  adhe- 
sions and  inflammatory  induration,  then  the 
pressure  relationships  may  be  materially 
different  on  the  two  sides. 


Effects  of  an  open  pneumothorax  other  than 
those  directly  upon  the  lungs  are  briefly  con- 
sidered, such  as  heat  loss,  changes  in  the 
systemic  circulation  and  danger  of  infection. 

The  value  of  Dakin's  solution  in  sterilizing 
and  obHterating  empyemic  cavities  is  shown, 
as  well  as  its  power  to  decorticate  lungs. 

Collapsing  thoracoplastic  operations  have 
the  disadvantage,  even  when  successful,  of 
apparently  premanently  reducing  the  vital 
capacity. 

The  maintenance  of  the  nutrition  of  the 
patient  is  of  fundamental  importance. 


DIET  IN  PREGNANCY! 

By  CHARLES  E.  P.ADDOCK,  M.D.,  F..A.C.S.,  Chicago 


IS  the  average  diet  of  the  non-pregnant 
woman  sufficient  to  supply  the  nourish- 
ment necessary  in  pregnancy?  This 
question  has  been  answered  quite  definitely 
that  it  is  by  a  number  of  physiologists  who 
claim  to  have  demonstrated  the  fact  by  ani- 
mal experimentation.  While  experiments  can 
be  made  upon  animals  it  is  impossible  to 
demonstrate  in  the  same  way  upon  the  human, 
although  the  obstetrician  can  substantiate 
the  claims  of  the  scientific  observer  by  chnical 
evidence  which  shows  that  during  pregnancy 
there  is  tissue  growth  except  when  the 
patient  is  on  a  low  starvation  diet. 

The  gain  in  body  weight  of  the  mother, 
foetus,  etc.,  at  this  time,  amounts  to  between 
20  and  30  pounds  by  the  termination  of  the 
pregnancy;  this  amount  is  considered  a  nor- 
mal increase.  During  the  last  3  months  there 
is  a  gain  in  weight  of  from  3  to  5  pounds  a 
month.  This  gain  is  equally  divided  between 
the  mother  and  the  foetus  with  the  uterus  and 
its  contents.  Such  gain  in  weight  takes  place 
in  all  mammals,  and  is  the  wise  provision  of 
nature  for  storing  sufficient  nourishment  for 
the  needs  of  pregnancy  and  to  meet  the  natur- 
al loss  during  labor  and  the  puerperium. 

However,  in  the  first  3  months  of  preg- 
nancy, the  balance  of  gain  is  negative,  either 
in  the  weight  or  in  the  storing  of  nutritive 


elements.  The  reason  for  this  is  that  in  the 
first  few  months  of  pregnancy,  a  large  percent- 
age of  women  are  either  nauseated  or  vomit- 
ing, or  have  such  a  distaste  for  food  that  they 
cannot  eat.  Under  such  disadvantage  there 
must  be  a  loss  in  material  tissue  building. 
The  ovum  at  this  time,  in  spite  of  being  the 
cause  of  all  the  trouble,  is  a  neghgible  quantity 
when  it  comes  to  exacting  nourishment  from 
the  mother.  In  fact,  the  latest  theory  is  that 
the  impregnated  ovum  for  a  time  at  least  is 
an  independent  organism,  and  different  from 
the  ordinary  maternal  cell,  and  capable  of 
looking  out  for  its  own  nourishment  during 
its  early  development.  This  period  of  nega- 
tive balance  is  that  of  the  placental  formation. 
During  this  time  there  is  often  a  net  loss  in 
nitrogen  metabolism,  and  then  comes  a  period 
in  which  the  old  and  the  new  organisms  be- 
come accommodated  one  to  the  other.  At 
this  time  it  will  be  necessary  to  increase  the 
amount  of  food  taken  by  the  mother  until  the 
normal  condition  is  estabhshed.  Now  begins 
a  period  of  storing  nutrient  substances  in  the 
tissues  of  the  mother. 

The  increase  in  tissue  outside  of  the  uterus 
is  mostly  in  the  pelvis  and  abdominal  walls, 
but  also  there  is  a  general  increase  in  all  the 
tissues.  One  would  think  this  increase  in 
tissue  would  call  for  a  greater  amount  of  food,. 


iRead  before  the  Chicago  Gynecological  Society,  Feb.  20,  ig2o.  (For  discussion  see   p.  qs.) 
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but  it  doesn't.  We  can  compare  the  added 
weight  to  a  neoplasm  or  to  an  individual  tak- 
ing on  more  weight  without  any  apparent 
reason.  Observation  up  to  the  present  seems 
to  prove  that  the  above  statement  is  true,  and 
future  experiments  undoubtedly  will  add  facts 
to  these  observations. 

But  the  question  arises,  does  the  foetus 
suffer  from  the  malnutrition  of  the  mother, 
and  can  we  influence  its  growth  by  a  special 
diet  prescribed  the  mother? 

Previous  to  the  experiments  of  Prochow- 
nick,  pubhshed  in  1889,  very  httle  was  written 
upon  the  diet  during  pregnancy,  and  as  the 
subject  is  never  discussed  without  some  refer- 
ence to  Prochownick  and  his  theories,  let  us 
consider  what  he  says  for  a  moment.  His 
theor>^  is  that  by  placing  the  patient  upon  a 
protein  diet,  and  limiting  other  foods,  the 
weight  and  size  of  the  foetus  at  term  can  be 
lessened. 

Proteid  material  in  some  form  is  in  all  the 
food  we  eat.  It  is  in  cereals,  in  vegetables 
(peas  and  beans  contain  large  quantities)  in 
fish  and  fowl,  in  milk,  etc.  It  is  easily  seen, 
then,  that  it  is  almost  impossible  to  get  away 
from  proteins,  and  while  they  are  necessary, 
if  taken  in  excess,  make  toxic  conditions. 

So  Prochownick  evolved  the  theory  that  by 
limiting  the  carbohydrates  he  could  hmit  the 
amount  of  the  fat  of  the  baby's  scalp  and 
sutures  of  the  head,  and  by  so  doing  in  part 
stop  the  growth  of  the  soft  tissues  without 
affecting  the  bony  structure  of  the  head.  In 
this  way  he  thought  there  would  be  freer  over- 
lapping of  the  sutures  and  a  definite  molding 
of  the  head  at  delivery.  With  the  facts  from 
1889  before  us,  it  seems  to  me  that  all  we  get 
out  of  the  experiments  and  beliefs  of  Prochow- 
nick is  the  fact  that  he  brings  up  the  subject  of 
diet  of  pregnancy,  and  thus  brings  an  im- 
portant question  definitely  before  us.  Pro- 
chownick was  right  in  trying  to  find  some  way 
to  control  the  size  of  the  child  and  thus  lessen 
infant  mortahty  at  birth,  for  at  the  time  of 
his  activities  it  was  customary  to  bring  on 
premature  labor,  even  at  the  seventh  month  in 
cases  of  contracted  pelvis,  or  later,  to  perform 
a  craniotomy  upon  the  Hving  child. 

However,  the  concensus  of  opinion  is,  that 
the  food  taken  by  the  mother  has  Httle,  if  any, 


effect  upon  growth  of  the  foetus,  and  that  the 
foetus  will  thrive  at  her  expense  even  if  she  is 
below  par. 

Not  infrequently  articles  appear  in  the 
medical  journals  in  which  the  diet  advocated 
by  Prochownick  is  recommended,  in  spite  of 
the  fact  that  there  are  no  settled  facts  to  sub- 
stantiate the  theory.  And  textbooks  of  this 
country,  while  not  altogether  advising  the 
treatment,  say  it  is  worthy  of  trial.  Besides, 
many  physicians  agree  with  the  textbooks 
that  the  diet  is  worth  at  least  a  trial. 

Here  are  a  few  quotations  from  some  who 
accept  Prochownick's  theory: 

Cragin  says:  "As  advocated  by  Prochow- 
nick and  others,  if  the  patient  has  previously 
borne  very  large  children,  or  the  pelvis  is 
sHghtly  contracted,  the  size  of  the  child  may 
be  reduced  without  injury  by  having  the 
patient  during  the  last  few  months  of  preg- 
nancy take  less  than  the  ordinary  amount  of 
carbohydrates,  less  fluid  with  her  meals  and 
rise  from  the  table  with  appetite  not  entirely 
satisfied.  In  this  way  the  labor  in  some 
women  is  rendered  easier. " 

Williams  advises  that  in  sHght  degree  of 
pelvic  contraction,  or  in  a  patient  who  has 
previously  given  birth  to  excessively  heavy 
children,  a  restricted  diet  may  be  advisable 
during  the  last  2  or  3  months  of  pregnancy. 
The  larger  size  of  the  children  in  the  well-to- 
do  classes  is  in  great  part  attributable  to  the 
life  of  ease  and  the  abundance  of  food  en- 
joyed by  the  mother ;  and  here  he  refers  to  the 
work  of  Prochownick  as  confirmed  by  Paton 
and  Reeb  and  evidently  agreeing  with  these 
men  that  "a  diet  poor  in  carbohydrates  and 
fluids  exerts  considerable  influence  in  lessen- 
ing the  weight  of  the  child  without  otherwise 
affecting  it. " 

Other  physicians  do  not  approve  of  the 
Prochownick  theory. 

Slemons  says  there  can  be  no  justification 
for  measures  intended  to  restrict  the  growth 
of  the  foetus,  for  when  rigidly  carried  out  such 
measures  tend  to  weaken  the  mother. 

In  a  recent  article,  E.  P.  Davis  writes:  "The 
largest  baby  coming  under  observation  was 
deHvered  by  embryotomy  from  a  primipara 
whose  appetite  had  been  unrestrained  during 
pregnancy  and  who  had  eaten  freely  of  meat 
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four  times  a  day."  Continuing,  he  says:  " Un- 
questionably excess  in  protein  diet  produces 
a  larger  and  overgrown  and  unduly  hard 
foetal  skeleton." 

Ehrenfest  says:  ''The  foetal  abstraction  of 
the  nutritive  material  from  the  mother  pro- 
ceeds entirely  independent  from  the  nutritive 
condition  of  the  mother." 

Evvard's  experiments  of  adding  meat  meal 
to  the  ordinary  ration  of  corn  and  alfalfa,  fed 
to  guinea  pigs,  resulted  in  producing  a  larger 
boned  and  stronger  htter.  He  had  the  same 
results  from  his  experiments  upon  sheep. 

With  such  reports  before  us,  what  can  we 
say  of  the  Prochownick  theory?  An  increase 
of  proteins  in  these  experiments  has,  accord- 
ing to  E\^'ard,  increased  the  size  of  the  bones 
of  the  foetus — the  thing  we  wish  to  avoid  if 
there  is  a  contracted  pelvis  in  the  mother. 

The  subject  of  diet  in  pregnancy  is  complex, 
because  we  do  not  understand  fully  what 
effect  the  foetus  and  its  demands  have  upon 
the  metaboHsm  of  the  mother.  Nor  do  we 
know  the  changes  which  occur  in  transferring 
the  food  into  substances  which  may  pass  the 
placental  barrier,  but  we  do  know  that  the 
same  nutritive  substances  are  found  in  the 
foetal  blood  as  are  found  in  the  maternal,  and 
that  the  amount  is  about  equal. 

By  animal  experimentation  we  are  able  to 
study  the  various  phases  of  metabohsm  in 
pregnancy,  because  of  the  shorter  duration  of 
pregnancy  of  animals,  and  because  it  is  possi- 
ble to  keep  an  animal  on  a  fixed  diet  through- 
out the  entire  period. 

There  is  such  a  similarity  of  conditions  be- 
tween the  human  and  the  animal  during 
pregnancy — for  instance  the  dog  has  the  same 
period  of  negative  metaboHsm  and  vomiting 
is  not  infrequent — that  valuable  information 
may  be  gathered  from  the  observation  of 
animals.  The  question  is  often  asked:  Do 
animals,  dogs,  rabbits,  rats,  etc.,  require  more 
food  during  pregnancy?  No,  they  do  not,  al- 
though it  would  seem  that  they  might,  as  the 
body  weight  of  conception  of  the  dogs  is  great- 
er during  pregnancy  than  that  of  the  human. 
Such  animals  give  birth  to  from  15  to  25  per 
cent  of  their  body  weight,  while  the  human 
product  of  the  weight  of  conception  is  but  8 
per  cent  of  the  body  weight. 


MurHn  quotes  from  the  following  experi- 
ments of  Hagerman:  "Hagerman  found  in 
the  dog  that  pregnancy  could  be  divided  into 
two  distinct  metaboHc  periods.  In  the  first 
half  of  pregnancy  he  found  that  the  animal 
was  in  a  negative  state  of  metabolism  with  a 
diminution  or  a  loss  in  the  storing  up  of  tissue 
building  material.  After  this  time,  however, 
there  was  a  gradual  accumulation  of  nitro- 
gen which  was  more  marked  as  pregnancy 
advanced. 

Jageroos'  experiments  upon  dogs  proved  the 
same  as  those  of  Hagerman.  He  concluded 
that  after  compiling  the  nitrogen  contents  of 
the  embryo  and  appendages,  taking  the  time 
of  pregnancy  as  a  whole,  it  is  to  be  regarded 
as  a  sacrifice  on  the  part  of  the  mother.  And 
Van  Ecke  after  his  experiments  upon  rabbits 
came  to  the  same  conclusion. 

From  Bar's  deductions  from  his  experi- 
ments upon  dogs  and  rabbits  he  divides  preg- 
nancy into  two  distinct  periods  corresponding 
to  the  two  halves  of  pregnancy.  He  divides 
the  periods  thus — the  first  up  to  the  third 
week.  By  that  time  there  is  a  storage  of 
nitrogen  and  a  period  of  net  equihbrium  or 
even  showing  of  negative  balance,  in  the 
nutrition  of  the  pregnant  animal.  This  period 
is  the  second  and  continues  up  to  the  middle 
of  pregnancy.  From  his  whole  series  of  ob- 
servations he  concludes  that  under  proper 
hygienic  and  sanitary  conditions  a  normal, 
healthy  animal  going  through  pregnancy 
will  not  suffer  a  sacrifice,  but  may  actually 
increase  her  nitrogen  capital.  Wilson,  too, 
agrees  that  the  nitrogen  stored  is  greatly  in 
excess  of  the  actual  needs  of  the  developing 
ovum,  so  much  so  that  apart  from  the  amount 
needed  for  hypertrophy  and  the  development 
of  the  genitaha  and  breasts  a  large  proportion 
of  the  nitrogen  stored  is  added  to  the  general 
maternal  organism  as  rest  material,  although, 
concerning  the  form  in  which  this  reserve  is 
stored  we  are  unable  to  make  any  positive 
statement.  The  nitrogen  capital  of  the  mater- 
nal organism  thus  increased  through  the  re- 
serve supply  may  possibly  be  entirely  ex- 
hausted during  the  puerperium  and  the  period 
of  lactation. 

From  these  experiments  upon  animals  we 
quote  from  Murlin's  article  the  following: 
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1.  Upon  an  adequate  diet  a  dog,  for  example, 
may  retain  more  than  sufficient  nitrogen  to  counter- 
balance, plus  the  quota  taken  up  by  the  uterus  and 
mammary  glands. 

2.  Upon  a  diet  which  is  only  sufficient  to  main- 
tain nitrogen  equilibrium  in  the  non-pregnant 
condition,  due  allowance  being  made  for  difference 
in  weight,  the  pregnancy  will  result  in  a  net  loss. 
The  catabolic  effect  of  the  presence  of  the  foetus  is 
greater  than  the  anabolic  effect,  taking  the  preg- 
nancy as  a  whole. 

3.  While  in  the  latter  half  of  pregnancy  there  is 
generally  a  plus  balance  whatever  diet  there  has 
been  in  the  first  half  either  an  actual  negative  bal- 
ance or  a  strong  tendency  thereto. 

The  amount  of  nutritive  material  necessary  to 
sustain  the  foetus  for  the  first  half  of  pregnancy 
amounts  to  so  little  that  a  mother  could  take  that 
much  in  a  single  meal,  and  it  would  seem  easy  in 
such  a  length  of  time  to  store  up  this  small  amount, 
but  physiologists  tell  us  that  the  storing  does  not 
commence  early.  Catabolism  has  the  upper  hand 
and  Gammell'  has  shown  that  it  is  not  possible  to 
overcome  the  tendency  by  heavier  feeding." 

E.  P.  Davis  says:  "The  most  important 
question  in  prenatal  care  is  the  effect  upon  the 
foetus  of  the  condition  of  the  mother's  nutri- 
tion. Does  the  well-fed  mother  produce  the 
healthy  child  and  does  the  ill-fed  mother 
bring  into  the  world  the  unhealthy  and  the 
unfit?  Here  one  must  remember  that  by  the 
law  of  evolution  the  younger  will  live  at  the 
expense  of  the  older  if  possible.  The  embryo 
or  foetus  will  nourish  itself  to  the  very  last 
moment  at  the  expense  of  the  mother.  The 
mother  will  suffer  out  of  all  proportion  in 
disturbed  nutrition  to  the  condition  of  the 
child  and  hence  from  the  standpoint  of  the 
child's  interest  the  health  and  strength  of 
the  mother  should  be  conserved  in  every 
possible  way." 

From  reports  of  physiologists  we  must  con- 
clude that  under  normal  conditions  and  a 
normal  diet  which  has  been  normal  for  the 
woman  in  the  non-pregnant  state,  the  foetus 
will  grow,  taking  its  nourishment  from  the 
mother's  food  and  only  selecting  those  sub- 
stances in  sufficient  quantity  for  normal 
growth.  And  because  of  this  selective  pro- 
cess by  the  placenta  a  diet  rich  in  carbo- 
hydrates and  diminished  in  protein  substance 
will  in  no  way  affect  the  fcetal  growth. 

Professor  Buettner  of  Rostock  has  written 
the  most  logical  paper  on  the  diet  in  preg- 

'  Skandin.  Arch.,  1913,  28. 


nancy  I  have  read.  He  says:  "The  human 
has  lost  the  property  of  instinct  which  was 
greatly  developed  in  the  animal.  Due  to  this 
instinct  the  animal  is  able  to  select  the  food 
which  is  necessary  to  the  welfare  of  the  mother 
and  the  structural  growth  of  the  foetus." 
I  have  tried  to  draw  away  from  a  literal  trans- 
lation of  his  article  but  may  follow  it  pretty 
closely  in  the  next  few  pages.  The  animal 
instinct  in  the  selection  of  hme  salt  foods  for 
the  development  of  bone  for  the  embryo  is 
remarkable.  Isolated  examples  of  this  in- 
stinct are  shown  in  the  human  in  those  cases 
where  the  pregnant  woman  craves  highly 
seasoned  foods,  sweets,  or  acids.  These  crav- 
ings seem  justified  and  usually  manifest  them- 
selves with  great  vigor,  and  are  not  so  easily 
overcome  as  the  appetite  or  cravings  for  this 
or  that  food  often  found  in  the  non-pregnant. 
On  this  account,  however,  we  cannot  assume 
that  the  human  through  such  cravings  in 
every  case  is  correctly  guided  by  the  instinct 
'as  is  the  animal.  Now  what  are  the  food  re- 
quirements during  pregnancy?  The  nourish- 
ment must  be  of  such  a  character  that 
neither  mother  nor  foetus  meets  with  loss  in 
those  elements  which  make  for  tissue  building. 
For  this  purpose,  is  it  necessary  to  take  a 
greater  quantity  than  one  otherwise  would? 
In  general,  no.  For  a  baby  born  of  a  woman 
in  the  late  stages  of  pulmonary  tuberculosis 
is  not  of  necessity  a  poorly  nourished  baby. 
Instead  it  is  usually  a  well  developed  child. 
The  tuberculous  woman,  in  spite  of  the  preg- 
nancy, loses  body  weight.  This  quantitative 
reduction  of  nourishment  in  the  mother  is 
taken  in  the  development  of  the  foetus. 

The  idea  among  the  laity,  that  the  preg- 
nant woman  needs  more  food  than  before 
pregnancy  is  true  only  if  she  is  doing  her  work 
at  the  time.  In  the  leisure  class,  or  those 
women  who  cease  bodily  exertion  from  the 
moment  of  the  beginning  of  pregnancy,  it  is 
better  not  to  increase  the  quantity  of  food. 
If,  however,  the  nourishment  is  increased  for 
some  reason,  the  patient  must  walk,  which  is, 
in  the  physical  sense,  work.  We  find  the 
pregnant  women  who  do  not  work  eat  more 
frequently  and  not  so  much  at  a  time;  this 
probably  is  not  as  harmful  as  if  they  ate  not 
so  often  and  a  great  deal  at  a  time. 
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But  does  the  quality  of  the  food  taken  have 
any  effect  upon  the  development  of  the  baby? 
Yes,  it  does.  It  must  be  the  kind  that  best 
nourishes  the  human,  for  if  there  is  a  deficien- 
cy in  the  elements  of  the  food  necessary  for 
body  growth,  the  loss  reacts  upon  the  mother 
and  child.  For  instance,  to  make  my  meaning 
clear,  you  may  compare  child  hfe  to  plant  life. 
If  a  plant  needs  for  its  development  soil  of 
certain  ingredients  it  will  not  grow  without 
them.  If  the  soil  has  Kttle  of  the  special 
element  the  plant  needs,  the  plant  will  live  as 
long  as  that  element  hasn't  been  consumed 
by  it — when  the  element  is  exhausted  the 
plant  fades  and  dies.  So  does  the  foetus;  it 
thrives  just  as  long  as  the  mother  has  any- 
thing stored  for  it  to  draw  from. 

For  the  mother's  well-being,  then,  and  not 
for  the  health  of  the  foetus,  the  diet  must  be 
rich  in  the  elements  of  nutrition  necessary  for 
the  best  development  of  the  human.  For,  to 
repeat,  as  long  as  the  mother  has  anything 
stored,  this  parasite,  the_  foetus,  takes  what  it 
needs,  like  an  airplant  that  blooms  on  a  half 
dead  tree. 

What  are  the  principal  elements  of  food? 
They  are  albumen,  carbohydrates,  fats,  water, 
and  salts. 

Physiologists  tell  us  that  a  woman  of  aver- 
age body  weight  who  does  an  average  amount 
of  work  requires  to  maintain  metabolic  equihb- 
rium  for  24  hours,  100  grams  of  albumen,  80 
to  100  grams  of  fat,  400  grams  of  carbohy- 
drates. A  diet  which  includes  these  elements 
must  be  mixed.  Of  the  three  principal  ele- 
ments of  nutrition  albumen  is  the  most  im- 
portant. Of  the  salts  the  most  important  are 
lime,  sodium,  phosphorus,  and  salts  of  iron. 

Let  us  for  a  moment  consider  diets.  For 
instance:  from  600  grams  of  beef  fat  (weighed 
raw)  we  get  about  100  grams  of  albumen,  and 
150  grams  of  fat  (50  more  than  needed) .  This 
gives  the  necessary  amount  of  albumen  and 
fat.  Now,  if  to  this  we  add  bread  and  sugar 
we  get  the  necessary  carbohydrates.  From  the 
physiologists'  deductions,  this  diet  is  sufiSci- 
ent  for  the  non-pregnant  woman.  But  it  is 
not  correct  for  the  pregnant  woman!  It 
hasn't  enough  bone  producing  substance,  and 
the  foetus  would  have  to  draw  on  the  maternal 
organism. 


Now  take  milk  for  a  diet.  From  3  litres  of 
milk  we  get  100  grams  of  albumen,  100  grams 
of  fat.  and  140  grams  of  carbohydrates.  To 
this  add  sugar  and  bread  to  finish  out  the  re- 
quired grams  of  carbohydrates.  But  on  this 
diet  the  woman  will  lack  iron  and  become 
aucEmic  even  if  she  were  to  take  on  weight, 
which  is  quite  probable.  (Add  to  this  diet 
meat  and  the  maternal  organism  will  maintain 
its  equihbrium.) 

Now  we'll  consider  a  vegetable  diet.  From 
I  pound  of  peas  we  get  100  grams  of  albumen, 
but  as  the  albumen  of  vegetables  is  not  nearly 
so  completely  digested  (a  fact  not  generally 
known)  as  the  albumen  of  meat,  this  is  not 
sufficient  albumen;  it  is  about  30  grams  short. 
As  in  the  other  diets  for  the  carbohydrates  we 
must  add  bread  and  sugar.  However,  we 
still  lack  sufficient  salts  and  fats. 

While  all  these  diets  are  good,  we  can  readi- 
ly, see  that  the  diet  must  be  mixed  to  get  the 
principal  elements  of  food,  so  that  there  will 
be  no  loss  in  the  nourishment  that  makes  for 
the  best  results  in  pregnancy. 

Here  I  should  like  to  emphasize  the  value 
of  vegetables  and  of  some  fruits  for  their 
eft'ect  upon  the  intestines.  The  wood  fiber  of 
many  vegetables,  such  as  peas,  beans,  pota- 
toes, etc.,  stimulates  the  intestines  to  regular 
function.  Apples,  raspberries,  etc.,  are  rich 
in  wood  fiber  and  stimulate  the  intestines  as 
vegetables  do. 

And  in  connection  with  this  diet  we  must 
speak  of  the  fluids.  That  an  increased  quan- 
tity of  fluid  in  the  diet  is  necessary  cannot  be 
denied.  The  foetus  contains  60  per  cent  of 
water.  This  amount  must  be  furnished  direct- 
ly by  the  mother,  and  the  liquor  amnion  must 
be  considered.  If  we  give  a  non-pregnant 
woman  a  litre  of  w^ater  a  day,  she  will,  with 
normal  metabohsm,  ehminate  the  same 
amount  from  the  skin,  the  breath,  and  the 
urine.  The  pregnant  woman,  however,  by 
the  same  intake,  will  retain  a  part  of  the  fluid. 
She  will  hold  a  part  back  for  the  building  up 
of  the  embryo,  and  for  supplying  her  own 
tissues.  In  this  way  she  increases  the  amount 
of  blood  and  thins  the  body  fluid.  The  body 
seems  to  need  this  thinning  of  the  tissues,  even 
though  we  can  only  theorize  as  to  its  reason. 
Therefore,  the  diet  of  the  pregnant  woman 
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under  normal  conditions  should  include  more 
water  than  the  diet  of  the  non-pregnant 
woman.  In  pregnancy  the  taking  of  water  at 
meals  seems  to  have  the  same  fattening  effect 
as  in  the  normal  state.  Therefore,  it  is  better 
to  take  the  largest  amount  of  water  between 
meals. 

Now,  granting  that  the  mixed  diet  is  the 
best  for  the  wholesome  and  complete  develop- 
ment of  both  mother  and  foetus,  the  physician 
should  suit  the  diet  to  each  individual  case, 
for,  as  it  is  in  the  non-pregnant  woman 
so  it  is  in  the  pregnant  woman,  that  "what 
is  one  woman's  meat  is  another's  poison." 
Some  women  reaUze  the  truth  of  this  old  say- 
ing and  ask  the  physician :  "What  shall  I  eat?  " 
Oftentimes  she  is  answered  indifferently,  and 
is  so  left  in  doubt  that  she  selects  her  own  diet 
or  the  diet  that  perhaps  a  friend  of  hers  had 
followed.  This  is  wrong,  and  the  physician 
who  neglects  to  find  out  the  correct  diet  for 
his  case  is  in  grave  error. 

Also  it  is  his  business  to  find  out  her  habits 
of  Hving,  her  ability  of  assimilation  of  foods 


before  pregnancy,  her  hereditary  manifesta- 
tions, etc.  He  would  not  select  the  same  diet 
for  a  woman  who  spends  her  time  sewing, 
playing  cards,  and  such  things,  as  for  the 
woman  who  is  athletic,  and  he  would  not 
select  the  same  food  for  the  robust  as  for 
the  delicately  constructed. 

The  best  plan,  then,  is  for  the  physician  to 
find  by  observation  what  best  suits  each  case, 
that  is,  the  correct  amount  of  air,  exercise, 
rest,  etc.,  plus  the  food  that  agrees  with  the 
patient.  If  he  continues  to  watch  the  case  so 
he  may  make  a  change  if  necessary,  there  will 
be  Httle  doubt  about  the  outcome  of  the  case 
in  charge. 
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CYSTADENOMYOMA    OF    FALLOPIAN   TUBE 

By  Surgeon  LUANG  BORIBARN-WETCHAGIT  and  A.  G.  ELLIS,  M.S.,  M.D.,  Bangkok,  Siam 

Siriraj  Hospital 


CLINICAL  NOTES 

MRS.  A. — ,  a  Siamese  woman  of  23,  gave 
the  following  history:  Beginning  at  the 
age  of  17  pain  was  felt  in  the  left  side 
of  the  pelvis  for  2  days  before  each  men- 
strual period  and  also  during  the  period,  ceasing 
when  menstruation  ceased.  This  continued  until 
3  months  after  marriage  at  the  age  of  21,  when 
pregnancy  began.  During  pregnancy  and  for  7 
months  after  delivery  of  a  normal  male  child,  no 
symptoms  were  present.  Pelvic  pain  then  began 
during  menstruation  and  soon  became  continuous 
and  of  increasing  severity.  Three  months  before 
admission  to  the  hospital  surgical  advice  was  sought. 
A  small  tumor  was  demonstrable  in  the  left  side  of 
the  pelvis  and  as  the  menses  had  then  ceased  preg- 
nancy was  suspected.  The  constant  pain  became 
more  severe,  leading  at  times  to  convulsive  seizures. 
A  second  examination  showed  that  the  tumor  had 
increased  in  size  and  operation  was  advised.  The 
patient  came  to  the  hospital  November  2,  igio,  and 
was  operated  on  the  following  day. 

An  avoidal  tumor,  roughly  described  as  the  size 
of  a  hen's  egg,  was  found  in  the  left  fallopian  tube. 
It  was  situated  2  centimeters  from  the  uterus  and 
1.3  centimeters  from  the  ovary,  and  caused  an  al- 
most symmetrical  enlargement  of  the  tube.  Except 
for  the  presence  of  a  few  adhesions,  the  removal  of 
the  tumor  was  accomplished  without  difi&culty. 
A  longitudinal  incision  into  the  growth  revealed  a 
large  central  cavity,  supposedly  the  dilated  tube, 
which  contained  bloody  fluid. 

The  patient  made  an  uneventful  recovery  and  left 
the  hospital  November  26,  entirely  free  from  pelvic 
pain. 

PATHOLOGICAL  NOTES 

The  specimen  submitted  for  examination  has  been 
laid  open  longitudinally  and  hardened  in  formalin. 
The  walls  of  the  cavity  are  everted  and  shrunken, 
making  present  measurements  only  approximate. 
In  this  condition  it  is  6  by  4. 5  centimeters.  The  outer 
surface  is  covered  by  serous  membrane  and  is 
convex  and  smooth.  The  center  is  occupied  by  a 
cavity  3.5  centimeters  long  and  1.5  centimeters  in 
diameter.  The  lining  of  this  cavity  is  brownish-red 
in  color  and  wrinkled,  presumably  due  to  shrinking 
in  fixation.  There  are  several  small  depressions  in 
the  wall  of  the  cavity  but  no  opening  can-be  detected 
at  either  end  or  at  any  other  point,  as  should  be  the 
case  if  this  were  the  dilated  fallopian  tube,  which  it 
naturally  was  supposed  to  be.  The  wall  of  the 
cavity  is  quite  uniformly  about  1.5  centimeters 
thick  and  is  of  very  firm  tissue.  No  opening  sug- 
gestive of  a  fallopian  tube  can  be  located  in  this  part 
of  the  specimen. 


Microscopically,  the  wall  of  the  cavity  is  of  smooth 
muscle  and  fibrous  tissue,  very  largely  the  former. 
In  most  areas  the  fibrous  tissue  is  only  that  in  con- 
nection with!  the  blood  vessels  which  are  fairly 
numerous,  though  at  points  it  is  mingled  with  the 
muscle.  In  some  areas,  especially  toward  the  outer 
part,  the  vessels  are  quite  large  and  the  growth  in 
general  resembles  in  structure  the  musculature  of 
the  fallopian  tube  or  is  even  more  suggestive  of  a 
uterine  wall.  In  other  areas  there  are  intertwining 
bundles  of  muscle  as  in  myomata  of  the  uterus. 

The  lining  of  the  cavity  is  a  single  layer  of  colum- 
nar epithelial  cells.  These  vary  considerably  in 
length,  at  places  being  very  tall,  at  others  of  mod- 
erate height.  The  nuclei  are  basal.  Cilia  have  not 
been  detected.  Below  this  epithehum  is  a  cellular 
zone  very  similar  to  that  of  the  intertubular  portion 
of  the  endometrium.  The  cells  are  round  or  oval, 
the  nuclei  stain  quite  deeply,  and  there  is  a  fair 
amount  of  intercellular  material.  This  cellular  zone 
is  quite  broad  in  some  places,  narrow  in  others.  It 
gradually  merges  into  the  muscle  of  the  growth, 
no  structure  resembling  a  submucosa  being  present. 

In  some  of  the  sections  are  tube-like  infoldings 
of  the  epithelial  lining  of  the  cavity.  One  of  these 
is  straight,  one  is  an  irregular  space;  the  cellular  zone 
beneath  these  tubules  is  very  narrow.  Transverse 
or  diagonal  sections  of  tubules  are  in  the  muscle 
some  distance  from  the  cavity.  They  are  lined  by 
columnar  epithelium  and  are  surrounded  by  a  nar- 
row cellular  zone  like  that  beneath  the  surface  layer, 

There  is  no  evidence  in  any  part  of  the  sections  of 
acute  inflammatory  processes,  unless  a  few  scattered 
polynuclear  cells  in  the  vicinity  of  one  of  the  infold- 
ing tubules  be  regarded  as  such.  Signs  of  chronic 
inflammation  are  entirely  lacking. 

Diagnosis:  Cystadenomyoma  of  left  fallopian 
tube. 

As  before  stated,  the  diagnosis  of  the  gross 
specimen  was  localized  haematoma  of  the  tube. 
Failure  to  find  the  lumen  of  the  tube  at  either 
end  of  the  cavity  did  not  change  this  diagnosis 
as  the  localized  dilatation  would  necessarily 
imply  closure  of  the  tube  at  each  pole.  The 
histological  structure  of  the  wail,  however, 
seems  definitely  to  exclude  this  supposition. 
Long  standing  distention  of  the  tube  by  fluid 
might  obliterate  the  folds  of  its  mucosa  but 
would  not  leave  a  lining  of  columnar  epithe- 
lium, nor  would  it  account  for  the  cellular 
layer  beneath  it  or  the  tubules  in  the  muscle 
wall.     It  would  also  tend  to  thin  the  wall  of 
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the  tube  instead  of  greatly  thickening  it. 
The  conclusion  seems  warranted,  therefore, 
that  the  specimen  is  a  new-growth  containing 
epithelial-lined  spaces  similar  to  those  found 
in  adenomyomata  of  the  uterus  and  that  one 
of  these  spaces  became  cystic  because  of 
haemorrhage  into  it.  Failure  to  find  the  lumen 
of  the  tube  elsewhere  in  the  growth  may  be 
because  it  had  been  obliterated  by  the  latter, 
a  reasonable  supposition  if,  as  the  history 
suggests,  it  was  of  6  years'  duration.  A  lumen 
through  the  growth  might  also  be  over- 
looked because,  owing  to  the  nature  of  the 
growth  being  unsuspected,  it  was  not  sought 


until   after    the    specimen  was  hardened   in 
formalin. 

The  rarity  of  this  type  of  growth  of  the 
fallopian  tube  is  the  reason  for  recording  it. 
The  argument  between  those  who  hold  such 
masses  to  be  inflammatory  or  specimens  of 
salpingitis  isthmica  nodosa,  and  those  who 
believe  them  to  be  mesonephric  in  origin,  is 
an  old  one  and  need  not  here  be  reopened. 
In  this  specimen  there  is  no  evidence  what- 
ever of  chronic  inflammation.  We  believe 
this,  together  with  the  structure  described, 
is  sufficient  to  eliminate  the  inflammatory 
hypothesis  in  this  case. 
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FOOT-PIECE  FOR  THE  THOMAS  SPLINT 

By  C.  W.  MAXSON,  M.D.,  Baltimore 


THE  objects  of  this  addition  to  the  Thomas 
spHnt  are  as  follows:  (i)  It  lends  itself  to  a 
complete  fixation  in  the  Thomas  splint  and 
an  absolute  immobilization  of  the  limb  without 
the  use  of  adhesive  plaster  or  glues.  (2)  It  is 
readily  adjusted,  quickly  applied,  and  can  be 
used  without  removing  the  shoe  or  boot.  (3)  It 
is  portable  and  inexpensive.  (4)  It  requires  one 
trained  only  in  first  aid  work  to  adjust  the  limb 
and  make  a  comfortable  transportation  possible 
without  the  danger  of  secondary  injuries  of  the 
soft  parts  of  a  fractured  limb. 

In  the  fall  of  191 7  while  attached  to  the  Royal 
Army  Medical  Corps,  I  was  fortunate  in  having 
the  opportunity  of  seeing  and  adjusting  a  large 
number  of  war  injuries  of  the  lower  extremities. 
At  that  time  I  was  impressed  with  the  inadequate 
first  aid  dressings  and  limb  fixations  that  were 
then  being  carried  out  by  the  allied  armies  on  the 
western  front.  In  September  of  that  year,  I 
devised  the  illustrated  foot-piece  and  had  the 
opportunity  of  using  it  continuously  for  seven 
months  and  of  seeing  it  used  by  others  with  a 
universal  satisfaction  in  a  very  large  number  of 
cases.  Since  returning  to  civil  practice  I  have 
adopted  the  same  method  for  temporary  fixations 
and  for  transportation  with  equally  as  pleasing 
results.    I,  therefore,  feel  justified  in  presenting 


Fig.  I  (at  left).    Front  view  of  foot-piece. 
Fig.  2.    Side  view  of  foot-piece. 


this  addition  to  the  profession  for  their  con- 
sideration. Figure  i  shows  the  foot-piece  in  a 
front  view.   Figure  2  is  a  side  \-iew. 

The  appliance  consists  of  a  foot-board  12 
inches  by  4  inches,  cut  to  conform  with  the 
natural  angle  of  the  foot.  The  heel-rest  consists 
of  a  board  8  inches  by  4  inches  carved  to  agree 
with  the  normal  contour  of  the  ankle.  These  two 
pieces  are  joined  at  a  right  angle  by  angle-irons. 
The  foot-board  has  a  central  runway  to  which  is 
attached  (by  a  thumb  screw)  a  cross-arm  of  metal 
ID  inches  long,  i  inch  broad,  one-sixteenth  of  an 
inch  thick,  notched  at  intervals  of  one-quarter  of 
an  inch  to  allow  the  piece  to  rest  in  the  bars  of  the 
splint. 

Figure  4  shows  the  foot  adjusted  to  the  foot- 
piece  by  a  figure-of-eight  bandage.  Particular  at- 
tention must  be  paid  in  those  cases  in  which  the 
shoe  or  boot  has  been  removed,  to  a  padding  of 
the  heel  and  foot-rest.  If  it  is  desirable  to  keep 
the  limb  in  suspension  for  an  indefinite  period,  a 
pad  should  be  placed  over  the  dorsum  of  the 


Fig. 
splint. 


3.     Foot-piece    and    limb    adjusted    to    Thomas 
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Fig.  4.     Foot  adjusted  to  foot-piece  b\-  figure-of-eight  bandage. 


Fig.  5.    Limb  read}'-  for  transportation  or  temporarj'  dressing 
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foot.  I  have  been  using  ordinary  cotton  batting 
approximately  one-half  inch  thick  for  foot-piece 
and  a  depth  of  3  inches  for  the  heel-rest,  an  extra 
pad  being  placed  just  behind  the  ankle.  The 
runway  and  set  screw  make  it  possible  to  adjust 
the  foot  in  four  positions:  upward,  downward,  or 
rotate  it  inward  or  outward.  A  sufficient  trac- 
tion can  be  made  by  the  means  of  a  piece  of  band- 
age or  stout  cord  looped  around  the  cross-arm  and 
attached  to  the  end  of  a  Thomas  splint,  producing 
the  two  desired  results:  (i)  it  drives  the  ring  of 
the  Thomas  splint  against  the  tuberosity  of  the 
ischium;  and  (2)  it  gives  sufficient  traction  to 
give  an  approximate  alignment  of  fragments. 

Figure  3    shows  foot-piece  and   the  limb  ad- 
justed to  the  Thomas  splint. 

Particular  attention  must  be  paid  to  the  com- 
fort of  the  patient  that  the  ring  of  the  Thomas 
splint  is  actually  resting  against  the  tuberosity 
of    the   ischium   and    not   pressing   against   the 
peritoneum. 


In  case  an  improperly  fitting  Thomas  splint  is 
being  used,  this  difficulty  can  be  overcome  by  a 
firm  pad  of  cotton  or  wool  placed  on  the  outer  side 
of  the  upper  thigh  forcing  the  outer  bar  and  ring 
away  from  the  body. 

Figure  5  shows  the  limb  ready  for  transporta- 
tion or  temporary  dressing. 

SUMMARY 

As  this  method  of  dressing  fractured  and  seri- 
ously injured  Hmbs  has  proven  itself  to  be  worthy 
of  consideration  in  the  war  zone,  so  it  has  proven 
its  worth  equally  as  good  in  civil  practice  and  it  is 
recommended  in  industrial  plants,  mines,  and  rail- 
way services  where  injuries  of  the  lower  extremities 
are  numerous  and  transportation  often  desired, 
or  where  temporary  fixation  and  traction  is 
sought.  When  the  physician  does  not  desire  to  use 
either  glues  or  adhesive  straps  on  the  injured 
limb,  they  will  find  in  this  method  a  satisfactory 
substitution. 
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A  FURTHER  NOTE  ON  THE  ETIOLOGY  OF  RANULA 

By  ROBERT  :\I.  LEWIS,  :M.D.,  Baltimore 


HAVING  read  with  much  interest  in  a 
recent  number  of  Surgery,  Gyne- 
cology, AND  Obstetrics  an  excellent 
article  by  P.  G.  Skillern,  Jr.,  "A  Contribution 
to  the  Surgical  Pathology  of  Ranula,"  it 
seemed  to  me  worth  while  to  report  a  case 
very  similar  to  his.  The  findings  in  my  case 
were  almost  identical  with  Skillern 's,  and  I 
am  forced  to  agree  with  him  in  his  conclusion 
that,  as  has  been  suggested  by  Fleischman 
and  others,  some  ranulae  arise  through  disease 
of  the  sublingual  bursa  alone. 

Both  Skillern's  patient  and  mine  resorted 
to  the  surgeon  for  relief  of  a  cystic  tumor, 
which  appeared  in  the  floor  of  the  mouth 
beneath  the  mucous  membrane,  as  well  as 
in  the  neck  below  the  mandible. 

Both  patients  had  been  operated  upon 
before,  the  submaxillary  and  subhngual 
saHvary  glands  of  the  side  being  removed  to 
do  away  with  the  cyst,  which  in  both  in- 
stances recurred. 

On  operation  in  both  cases,  the  cyst  was 
found  very  thin  walled  in  appearance  ''like 
a  frog's  belly."  As  did  Skillern  I  found  the 
cyst  constricted  at  the  point  where  it  passed 
through  the  mylohyoid  to  the  bursal  area, 
beneath  the  mucous  membrane  of  the  floor' 
of  the  mouth. 

Microscopic  examination  of  the  cyst  wall 
showed  a  very  thin  outer  coat  of  fibrous  tissue 
lined  with  a  simple  layer  of  flattened  epithelial 
cells.     Both    cysts   contained   a   glairy   fluid 


which  resembled  the  white  of  an  egg  and  which 
could  not  possibly  have  been  saliva. 

Skillern  treated  his  case  by  dissecting  out 
the  cyst  in  the  neck,  ligating  at  the  point  of 
constriction  beneath  the  floor  of  the  mouth 
and  then  opening  the  remaining  locule 
through  the  floor  of  the  mouth.  He  packed 
both  cavities.  In  my  case  I  dissected  out  the 
sac,  previously  injected  with  methylene  blue 
solution,  split  the  mylohyoid,  cauterized 
with  phenol  and  alcohol,  and  lastly  packed 
without  going  through  the  mouth. 

A  brief  summary  of  my  case  follows: 

Patient  H.  B.  Complaint,  swelling  in  the  floor 
of  the  mouth  and  beneath  the  left  jaw.  The  patient 
has  been  operated  upon  four  times  elsewhere.  The 
first  operation  was  performed  in  1908  for  a  cyst  of 
the  same  side,  but  smaller  than  the  present  one. 
After  each  operation  the  cyst  recurred.  In  Januar}^ 
1919,  the  patient  came  to  me  with  a  cyst  the  size 
of  a  goose  egg  beneath  the  left  jaw  and  in  the  floor 
of  the  left  mouth.  He  refused  to  take  a  general 
anaesthetic.  Not  appreciating  the  difficulties  that 
I  would  encounter  I  used  novocaine.  I  exposed  and 
unfortunately  ruptured  the  very  thin  walled  sac, 
removing  as  much  of  it  as  could  be  found  along  with 
the  sublingual  and  submaxillary  glands.  The  in- 
cision healed  well.  My  patient  returned  just  a  year 
later  with  a  recurrence.  This  time  I  insisted  on  his 
taking  a  general  anaesthetic  and  was  able  to  keep  the 
cyst  wall  intact  and  trace  it  to  the  point  where  it 
emerged  through  the  mylohyoid.  This  muscle  I 
spht,  treating  the  upper  locule  as  described  above. 
The  wound  healed  well.  At  present  there  is  no  evi- 
dence of  recurrence  of  the  cyst. 

It  seems  to  me  that  there  can  be  no  doubt  but  that 
this  cyst  originated  in  the  subhngual  bursa. 
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PROLAPSE  OF  THE  FEMALE  URETHRA 

By  THOMAS  N.  HEPBURN,  M.B.,  F.A.C.S.,  Hartford,  Connecticut 


PROLAPSE  of  the  female  urethra  may 
occur  at  any  age,  but  seems  to  be  more 
common  in  children  than  in  adults.  It  is 
not  very  common  even  in  children  as  Bruening 
(i),  in  1911,  could  collect  only  76  cases.  In  191S, 
Roldan  (2)  reported  another  case  in  a  child. 
Keefe  (3)  in  the  Journal  of  the  American  Medical 
Association  discusses  the  subject  somewhat  fully 
and  reports  the  condition  in  an  adult,  age  53, 
suggesting  an  operative  procedure  new  to  him, 
but  in  principle  cjuite  similar  to  that  practiced 
by  Kelly  and  Hunner  at  the  Johns  Hopkins 
Clinic. 

Clinically,  urethral  prolapse  may  be  described 
as  coming  on  either  gradually  or  suddenly.  The 
prolapsed  and  everted  urethra  appears  as  a  small 
bluish  red  tumor  just  anterior  to  the  vaginal 
opening.  A  bloody  serum  exudes,  so  that  the 
patient  is  forced  to  wear  a  napkin  to  protect  the 
clothes.  The  chafing  of  the  clothes  or  vulva 
causes  the  chief  complaint.  The  prolapsed  part 
may  become  so  strangulated  if  allowed  to  persist 
that  it  will  become  gangrenous  and  slough  away. 

ETIOLOGY 

Whether  in  adults  or  children,  a  marked  relaxa- 
tion of  the  muscles  and  tissues  around  the  blad- 
der outlet  seems  to  be  always  noted.  In  women 
who  have  had  children  this  relaxation  may  be 
explained  by  injuries  resulting  from  labor,  but 
in  young  children  or  nullipara  it  is  probably  due 
to  congenitally  poor  structures  which  can  not 
withstand  the  ordinary  intra-abdominal  pressures 
which  occur  with  the  strain  of  coughing  or  of 
constipation,  or  of  heavy  lifting.  In  other  words 
its  etiology  is  probably  the  same  as  that  of 
hernia  in  other  places,  and  the  condition  may 
best  be  looked  upon  as  a  partial  hernia  of  the 
urethra  and  bladder  resulting  from  strain  on 
congenitally  poor  tissues. 

TREATMENT 

When  the  prolapse  is  moderate,  local  treat- 
ment with  efforts  directed  to  reheve  unusual 
strain  ma}-  suffice  as  in  other  slight  hernia.  When 
this  fails  some  form  of  operative  procedure  is 
necessary. 

If  the  condition  occurs  in  adult  women  the 
favorite  method  of  operation  has  been  through 
the  vagina.    This  method  has  been  excellently 


described  by  Keefe,  who  also  gives  an  illustration 
of  Emmett's  ''button  hole"  operation,  Keefe 
describes  this  procedure  as  consisting  "in  re- 
placing the  extruding  membrane  and  shortening 
the  constrictor  muscle." 

When  the  condition  occurs  in  young  girls  it  is 
obvious  that  the  Httle  vagina  is  so  tiny  that  it 
presents  no  easy  method  of  approach  to  the  neck 
of  the  bladder.  In  these  cases  Kelley  and  Burn- 
ham  advise  a  circular  amputation  of  the  pro- 
truding urethra.  This  does  not  appeal  to  me  as 
the  best  procedure,  as  it  does  not  prevent  further 
prolapse.  Therefore  in  children  I  wish  to  suggest 
the  following  operation,  possibly  also  good  for 
adults. 

OPERATION 

Fill  the  bladder.  Make  a  suprapubic  incision. 
Put  a  suture  in  the  bladder  so  it  can  be  used  as  a 
retractor.  Work  the  fingers  down  in  the  pre- 
vesical space  under  the  arch  of  the  pubis.  When 
the  neck  of  the  bladder  and  urethra  are  freed  up 
enough,  draw  on  the  bladder  traction  suture.  The 
prolapse  will  be  seen  to  disappear  as  soon  as  this 
traction  is  made.  Then  with  a  curved  needle  and 
No.  2  chromic  catgut  anchor  the  neck  of  the 
bladder  to  the  periosteum  of  the  pubic  arch. 
Be  sure  that  retraction  and  anchoring  is  sufficient 
so  that  downward  pressure  with  the  hand  on  the 
full  bladder  does  not  produce  any  sign  of  prolapse. 
Drain  prevesical  space,  if  deemed  necessary,  for 
24  hours. 

I  have  recently  done  the  above  operation, 
which  I  have  never  before  seen  described,  for 
prolapse  in  a  girl  5  years  of  age.  The  whole  pro- 
cedure was  very  simple  and  easy,  requiring  only 
about  15  minutes  and  caused  a  negUgible  loss  of 
blood.  The  httle  patient  had  shght  pain,  no 
dysuria.  After  primary  union  of  the  incision  she 
was  up  in  one  week's  time,  with  no  signs  of 
trouble. 

I  would  suggest  that  special  care  be  taken  by 
the  nurse  to  have  the  patient  void  frequently  so  as 
to  keep  the  bladder  relatively  empty.  In  my  case 
paroxysmal  coughing,  the  result  of  enlarged 
tonsils  and  irritating  adenoids  seemed  to  be  the 
immediate  cause  of  the  hernia.  Such  a  condition 
should  be  remedied  to  avoid  strain  on  the  sutures 
before  the  traumatic  adhesions  are  sufficiently 
formed  to  hold  the  bladder  in  place  after  the 
sutures  are  absorbed. 
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CONCLUSION 

1.  Prolapse  of  the  female  urethra  is  a  true 
hernia,  the  result  of  strain  and  congenitally  poor 
tissues. 

2.  The  operation  of  choice  for  prolapse  of  the 
urethra  in  girls  is  through  a  suprapubic  incision, 
by  which  route  the  prolapse  can  be  reduced  and 
the  neck  of  the  bladder  anchored  to  pubic  arch. 


3.  I  see  no  reason  why  this  simple  operative 
procedure  should  not  be  equally  applicable  to 
prolapse  in  adults. 
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(ESOPHAGEAL  RADIUM  APPLICATOR 

By  C.  W.  HANFORD,  M.D.,  Chicago 


THE  application  of  radium  to  any  part  of  the 
oesophagus  is  at  best  trying  and  difficult. 
The  device  shown  in  the  photograph  is  the 
result  of  suggestions  from  James  N.  Nefif.  With 
this  instrument  radium  can  be  applied  to  a  car- 
cinomatous oesophageal  stricture  with  less  trouble 
than  has  been  our  experience  in  using  any  other 
form  of  applicator. 

The  shaft  of  the  instrument  is  of  whalebone 
and  is  made  in  three  sections  so  that  it  may  be 


end  threaded  through  the  olivary  body,  and  held. 
The  operator  passes  the  applicator  down  the 
oesophagus,  and  the  string  acts  as  a  guide.  It  is 
best  to  give  the  patient  a  barium  meal  before 
application  so  that  the  passage  of  the  applicator 
can  be  observed  through  the  fluoroscope.  When 
the  radium  tube  is  in  position,  the  end  of  the 
whalebone  at  the  mouth  is  passed  through  a  hole 
in  a  metal  mouth  piece,  which  is  strapped  to  the 
patient's  head  and  fastened  by  a  set  screw.  In  the 


accommodated  to  any  position  in  the  canal.  To 
the  section  of  spiral  wire,  the  silver  tube  contain- 
ing the  glass  radium  capsule  is  attached.  The 
end  of  this  tube  is  shaped  like  an  olive.  In  the 
side  of  this  olivary  body  is  a  small  hole  which 
connects  with  a  narrow  channel  extending  to  the 
apex  of  the  olivary  body  through  which  the  string 
the  patient  has  swallowed  can  be  passed. 

When  ready  to  make  the  application  the  slack 
of  the  string  in  the  oesophagus  is  taken  up  and  the 


absence  of  the  mouth  piece,  adhesive  tapes  may 
be  used.  In  some  cases,  it  may  be  desirable  to 
substitute  a  shaft  entirely  of  spiral  spring  for  the 
whalebone. 

It  is  Dr.  Neff's  practice  to  give  the  patient  one- 
quarter  grain  morphine  sulphate  and  1/150  grain 
atropin;  otherwise  the  operator  is  handicapped 
by  the  flow  of  mucus.  A  5  per  cent  solution  of 
cocaine  is  spraj^ed  on  the  fauces  to  reduce  gagging 
to  a  minimum. 
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IMITATION  OF  THE  MECHANICAL  PHENOMENA  OF  PARTURITION 

New  Obstetrical  Machine 
By  Dr.  JOSUE  A.  BERUTI,  Buenos  Aires,  Argentine 

Assistant  Professor  of  Obstetrics,  University  of  Buenos  Aires 


I  AM  going  to  discuss  a  subject,  which  although 
very  old,  is  nevertheless  of  great  interest  to 
accoucheurs.  I  refer  to  the  mechanism  of  par- 
turition. There  is  not  space  for  useless  digressions. 
The  surgeons  of  North  America  know  very  well 
the  enormous  amount  of  labor  which  such  a 
study  represents;  they  know  also  that,  in  spite  of 
the  time  and  ability  expended  in  experimenting  for 
more  than  a  century,  little  of  what  is  truly  positive 
and  satisfactory  remains  of  innumerable  hy- 
potheses and  interpretations,  after  a  strict  and  im- 
partial analysis  of  the  question;  for  the  explana- 
tion of  internal  rotation,  or  the  most  curious  and 
surprising  movement  which  the  foetus  performs 
in  the  genital  canal,  is  still  a  mystery.  Yet,  it 
would  be  pedantic  and  erroneous  to  dispense  with 
much  of  the  knowledge  bequeathed  to  us  by  our 
eminent  predecessors.  The  study  of  obstetrical 
mechanics  must  tend,  in  my  modest  opinion,  to 
co-ordinate  all  that  is  good  in  the  old  with  all 
that  is  good  in  modern  teaching.  This  would 
permit  us  to  abandon  as  fantastical  and  mis- 
leading so  many  false  ideas  of  routine.  It  is, 
therefore,  with  an  eclectic  view  that  I  venture  to 
enter  this  rugged  path.  I  will  describe  a  machine 
which  is  made  to  imitate  certain  phases  of  the 
mechanism  of  the  childbirth. 

The  use  of  instrumental  demonstration  of  the 
mechanism  of  parturition  must  have  its  reserva- 
tions; we  must  proceed  on  the  basis  that  the 
deductions  drawn  from  such  experiments  are  of 
only  a  relative  value,  because,  however  perfect 
and  exact  may  be  an  apparatus  designed  for  imi- 
tating a  function  of  the  human  organism,  there 
will  always  exist  a  capital  difference — the  differ- 
ence between  the  real  phenomenon  and  the  imi- 
tation, and  at  times  the  difference  will  be  so  great 
as  scarcely  to  give  even  approximate  results.  In 
spite  of  this,  and  for  many  obvious  reasons, 
instrumental  demonstration  has  been  sanctioned 
in  physiology  as  a  scientific  method  of  great  value ; 
we  do  not  see,  therefore,  why  it  should  not  be  em- 
ployed in  the  study  of  the  physiological  movements 
of  the  foetus  in  parturition,[with  the  understanding 
that  for  the  correct  interpretation  of  this  mechan- 
ism, the  combination  of  experiment  with  the  ob- 
servation of  clinical  facts  is  indispensable.  I  do  not 
speak  here  of  obstetric  manikins,  the  inestimable 


value  of  which  is  recognized  by  all  teachers,  but 
refer  to  something  more  logical,  to  the  reproduc- 
tion, which  is  automatic  to  a  certain  extent,  of 
the  foetal  movements  during  labor. 

The  attempts  made  up  to  this  date,  e.g.,  by 
Inverardi  in  Italy  and  Candelon  in  Argentine, 
have  been  few  and  fruitless  because  of  the  diffi- 
culty of  applying  mechanical  theory  to  the  mate- 
rial reality  of  the  experiment.  In  my  opinion,  the 
credit  for  having  succeeded  in  obtaining  with  his 
machines  a  fairly  exact  reproduction  of  what  was 
sought,  belongs  indisputably  to  Hugo  Sellheim. 

The  apparatus  which  I  present  is  very  similar 
to  that  of  Sellheim.  It  is  based  on  certain  ideas 
expressed  in  the  laws  of  Gauss,  Payot,  Hubert, 
and  Schatz,  on  the  facts  observed  by  Kalten- 
bach  and  Kehrer;  and  above  all  on  the  funda- 
mental principles  of  Sellheim,  which  can  be  con- 
densed as  follows:  "When  a  cylinder  of  unequal 
flexibilities  is  submitted  to  a  twist  or  bending,  the 
cylinder  rotates  about  its  longitudinal  axis  until 
the  direction  of  maximum  flexibility  coincides 
with  the  direction  of  curvature."  I  will  not 
venture  to  defend  the  doctrines  referred  to,  but 
wish  only  to  state  that  mthin  their  respective 
possibihties  and  limitations,  all  of  them  are  re- 
lated. The  apparatus  I  have  devised  was  in- 
spired particularly  by  the  teachings  of  Sellheim, 
but  its  construction,  I  consider  entirely  original, 
as  anyone  can  see  who  will  compare  the  two 
machines. 

By  some  the  laws  of  Sellheim  may  perhaps  be 
considered  erroneous  or  badly  apphed  to  obstetric 
mechanics.  I  respect  such  opinions,  but  I  con- 
sider that  with  my  apparatus,  I  bring  a  new  argu- 
ment to  support  the  correctness  of  that  interpre- 
tation. With  this  machine,  I  reproduce  the  auto- 
matic representation  of  internal  or  spiral  rotation. 

In  a  previous  work^  I  described  a  first  model, 
in  miniature,  of  an  obstetric  machine.  The  sec- 
ond model,  the  diagrams  of  which  are  here  repro- 
duced, consists  of  a  glass  tube,  which  represents 
the  genital  canal,  and  of  a  wooden  movable  part, 
which  represents  the  foetus.  As  far  as  possible, 
these  parts  reproduce  the  anatomical  and  physio- 
logical conditions  of  the  obstetric  canal  and  of 
the  foetus.    The  tube,  similar  to  the  parturient 
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canal,  is  straight  in  its  upper  part  and  curved  in 
its  lower  parts,  its  walls  are  of  glass,  and  its  cross 
section  circular.  The  construction  of  the  canal — 
the  circular  bore,  and  the  rigidity  of  its  walls — as 
far  as  the  mechanics  are  concerned,  is  not  un- 
like the  findings  in  childbirth. 

The  movable  foetal  part  is  represented  by  a 
spherical  head  connected  with  the  trunk  by  a 
metallic  spring,  of  unequal  flexibility,  which  repre- 
sents the  neck.  The  trunk  is  composed  of  a  cylinder 
arranged  in  such  a  manner  that  it  is  more  flexible 
in  certain  directions  than  in  others.  Physically, 
it  is  the  nearest  approach  to  the  living  foetus  that 
it  has  been  possible  to  make. 

As  to  the  forces  of  propulsion,  I  have  selected 
hydrauHc  pressure,  in  order  to  copy  as  far  as 
possible  the  natural  condition  of  parturition,  and 
in  order  that  the  progression  of  the  foetus  may  be 
eft'ected  in  the  slowest  and  most  gradual  manner 
possible. 

Although  the  machine  was  conceived  wdth  the 
object  of  imitating  the  mechanism  of  parturition, 
the  author  does  not  claim  to  reproduce  the  me- 
chanism absolutely;  the  apparatus  does  not  dem- 
onstrate all  details  but  shows  the  principles, 
although  absolute  dimensions  are  disregarded. 

DESCRIPTION    OF   THE    MACHINE 

The  apparatus  is  mounted  on  a  platform  b 
(Fig.  i)  and  can  be  kept  in  a  w'ooden  box  a.  It 
consists  of  three  principal  parts:  a  glass  cylinder  o, 
a  receptacle  g,  and  a  movable  part  j. 

The  cylinder  represents  the  pehic  genital  canal. 
It  is  a  circular  tube,  straight  in  its  upper  part  and 
curved  in  the  lower  parts.  It  has  an  upper  orifice 
5,  which  corresponds  to  the  pelvic  inlet,  and  a 
lower  orifice  i,  which  corresponds  to  the  vulvar 
orifice.  The  latter  is  surrounded  by  a  metallic 
ring  e,  pro\'ided  with  a  small  drainage  tube,  with 
the  object  of  impeding  the  escape  of  the  liquid 
introduced  into  the  canal.  The  bend  c  of  this 
canal  corresponds  to  the  perineal  floor.  The 
said  cylinder  is  held  by  a  horizontal  metallic 
support  d,  which  revolves  about  another  vertical 
support  p.  An  adjusting  screw  /  permits  the 
glass  cylinder  to  be  placed  at  any  desired  inclina- 
tion. 

The  receptacle  contains  the  water  which  will 
serve  as  the  propulsive  force  of  the  movable 
foetal  part;  it  is  pro\dded  with  an  insufiiater  //, 
which  is  employed  to  increase,  if  necessary,  the 
hydraulic  pressure.  The  receptacle  g,  communi- 
cates by  means  of  a  rubber  tube  /,  with  the  genital 
passage,  through  a  perforated  rubber  stopper  /', 
which  is  adapted  to  the  upper  orifice  of  the  said 
passage.     According  as  the  receptacle  is  raised 


or  lowered  the  quantity  of  water  introduced  into 
the  genital  passage  \\\\\  increase  or  diminish,  and 
at  the  same  time  the  expulsive  force,  charged 
with  driving  the  foetus  toward  the  vulvar  orifice, 
will  increase  or  diminish. 

The  movable  part,  j,  represents  the  foetus 
(Fig.  i).  In  Figure  2  the  details  of  its  construc- 
tion are  given.  It  is  formed  of  the  head  a,  the 
neck  b,  the  trunk  c,  and  the  piston  d.  The  head 
is  a  wooden  sphere  painted  in  two  colors,  with  the 
object  of  permitting  a  better  observation  of  the 
movements  which  it  performs  in  the  canal.  The 
region  j,  painted  black,  corresponds  to  the  face, 
that  painted  white,  2,  corresponds  to  the  occiput. 
In  this  part  of  the  head  is  a  black  line  j,  corres- 
ponding to  the  sagittal  suture.  The  neck  b,  is 
show^n  in  Figure  2,  shghtly  deflexed,  i.e.,  arched 
in  the  occipital  direction;  it  represents  an  un- 
equally flexible  neck,  with  a  greater  flexibility 
backward  toward  the  occiput  than  frontward  or 
sideways.  The  trunk  c  is  composed  of  two  cylin- 
drical pieces  of  w'ood,  separated  by  a  distance 
of  several  centimeters.  The  space  between  these 
cylinders  is  protected  by  a  rubber  casing,  and  is 
occupied  by  a  S3'stem  of  springs  which  make  this 
foetal  part  more  flexible  in  the  direction  of  the 
shoulders  7  than  in  the  anteroposterior  one.  The 
piston  d  consists  of  a  rotatory  metallic  disc,  in 
order  to  reduce  resistance,  covered  with  leather 
which,  when  moistened,  gives  a  sufficient  occlu- 
sion to  prevent  the  escape  of  the  w^ater  intro- 
duced into  the  canal. 

In  Figure  3  is  a  foetal  head  with  straight  neck, 
of  flexibility  uniform  in  all  directions. 

EXPERIMENTS 

First  stage  {Fig.  4) .  The  movable  foetal  part  j, 
the  neck  of  which  is  more  flexible  toward  the 
occiput,  is  introduced  into  the  pelvic  genital 
passage  in  such  a  way  that  the  head  passes 
the  pelvic  inlet  s,  and  remains  flexed  in  left 
transverse  position;  i.e.,  with  the  white  painted 
surface  looking  toward  the  spectator  or  reader, 
and  its  sagittal  line  remaining  in  the  transverse 
diameter.  The  receiver  g  is  connected  wdth  the 
glass  tube,  and  everything  is  ready  for  appl>dng 
the  hydraulic  pressure. 

Second  stage  {Fig.  4).  The  expulsive  forces  are 
made  to  act  by  lifting  the  water  receptacle.  It  is 
then  observed  that  the  movable  foetal  object, 
impelled  by  hydraulic  pressure  p.h.  traverses  the 
straight  portion  of  the  canal  without  undergoing 
any  rotation;  but  when  the  head  arrives  at  the 
angle  c  of  the  latter,  it  begins  to  rotate  in  the 
anterior  direction  about  the  longitudinal  axis  of 
the  movable  object,  i.e.,  from  left  to  right.     In 


BERUTI:    IMITATION  OF   MECHANICAL   PHENOMENA  OF  PARTURITION      87 


Fig.  I.  Obstetric  machine,  a,  wooden  bo.\;  b,  plat- 
form; 0,  glass  cylinder  (pelvigenital  canal);  5,  pelvic  inlet 
(superior  straight);  c,  bend  of  canal;  /,  vulvar  orifice,  e, 
metallic  ring  with  drainage  tube;  p,  vertical  support  ii 
horizontal  support  /,  adjusting  screw;  g,  receptacle;  //, 
insufiiator;  t,  rubber  tube;  /,  perforated  rubber  stopper; 
j,  movable  part  (foetus) ;   k,  another  foetal  head. 


Figure  5  it  is  seen  that  the  sagittal  line  of  the 
head  is  no  longer  in  the  transverse  direction,  but 
has  arranged  itself  in  an  oblique  diameter,  in  such 
a  way  that  the  lesser  fontanelle  is  now  situated  in 
the  left  anterior  iliac  position.  The  line  of  the 
shoulders  7  still  has  not  suffered  any  forward 


Fig.  2  (at  left).  Movable  part,  a,  head;  b,  neck,  c, 
trunk;  d,  piston,  i,  facial  region,  2,  occipital  region;  j, 
line  corresponding  to  the  sagittal  suture;  7,  direction  of 
shoulders  (bis-acromial  direction);  S,  bis-trochanteric 
direction. 

Fig.  3.  Foetal  head  with  straight  neck  having  uniform 
flexibility  in  all  directions,    a,  head;   b,  neck. 


Fig.  4.  First  stage.  The  movable  foetal  part,  the  neck 
of  which  is  more  flexible  toward  the  occiput,  is  introduced 
into  the  pelvigenital  passage  (pelvic  inlet,  s)  and  remains 
flexed  in  left  transverse  position.  The  receiver  g,  is  con- 
nected with  the  glass  tube  and  everything  is  ready  for 
applying,  by  hydraulic  action,  a  movement  of  translation 
to  the  foetus.  2,  occiput;  j,  sagittal  suture;  7,  direction 
of  shoulders. 

rotary  movement,  because  they  have  not  yet 
arrived  at  the  bend  of  the  canal. 

Third  stage  (Fig.  6).  The  fcetal  head,  in  its 
progress  toward  the  vulvar  orifice  has  terminated 
its  internal  rotation,  it  has  described  an  arc  of 
90°,  and  its  sagittal  line  has  consequently  ar- 
ranged itself  in  the  anteroposterior  diameter  of 
the  canal;  for  this  reason  the  sagittal  line  is  not 
seen  in  Figure  6.  The  trunk  begins  to  rotate,  the 
shoulders  taking  up  their  position  in  the  oblique 
left  diameter. 

Fourth  stage  (Fig.  7).  The  internal  rotation  of 
the  trunk  has  terminated;  the  line  of  the  shoul- 
ders has  also  described  an  arc  of  90°  and  has 


Fig.  5.  Second  stage.  The  movable  foetal  object,  im- 
pelled by  hydraulic  pressure,  traverses  the  straight  portion 
of  the  canal  without  undergoing  any  rotation,  but  when 
the  head  arrives  at  the  angle  c  of  the  latter,  it  begins  to 
rotate  in  the  anterior  direction:  left  occipi to-anterior  posi- 
tion. The  sagittal  line,  j,  is  no  longer  in  the  transverse 
direction  but  has  arranged  itself  in  an  obUque  diameter. 
The  line  of  the  shoulders  7  still  has  not  suffered  any  for- 
ward rotary  movement,  because  they  have  not  yet 
arrived  at  the  bend  c  of  the  canal. 
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Fig.  6.  Third  stage.  The  foetal  head,  in  its  progress 
toward  the  vulvar  orifice,  has  terminated  its  internal  rota- 
tion and  the  sagittal  line  has  consequently  arranged  itself 
in  the  anteroposterior  diameter  of  the  canal.  The  trunk 
begins  to  rotate,  the  line  of  the  shoulders,  7,  taking  up 
their  position  in  the  oblique  diameter. 


arranged  itself  in  the  anteroposterior  diameter. 
For  that  reason,  the  said  line  is  no  longer  visible 
in  Figure  7. 

Fifth  stage  [Fig.  8).  The  head  has  now- 
emerged ;  a  tendency  to  deflexion  is  still  to  be 
noticed.  At  this  time  the  trunk  commences  to 
emerge. 

Sixth  stage  {Fig.  g).  The  foetus  has  been  ex- 
pelled. The  experiment  being  completed,  we 
proceed  to  collect  the  liquid  in  the  same  receptacle 
g  lowering  the  latter  and  inverting  the  canal.  The 
machine  thus  remains  ready  for  a  new  experi- 
ment. 

x^nother  experiment  would  consist,  for  example, 
in  placing  the  foetal  head  in  left  transverse  posi- 
tion. By  means  of  this  apparatus  the  internal 
rotation  tow-ard  the  front  would  be  equally  pre- 
cisely verified.  It  is  unnecessary  to  add  the 
numerous  possible  variations  of  the  two  preced- 
ing experiments  which  might  be  demo:istrated. 


Fig.  7.  Fourth  stage.  The  internal  rotation  of  the  trunk 
has  terminated;  the  line  of  the  shoulders  has  also  arranged 
itself  in  the  anteroposterior  diameter. 

COUNTER  PROOFS 

With  the  same  machine,  various  counter  proof 
experiments  can  be  effected.  One  of  them  con- 
sists in  causing  the  movable  foetus  j,  Figs,  i  and  2, 
to  glide  through  a  straight  channel;  neither  the 
head  nor  the  trunk  rotates  toward  the  front, 
through  absence  of  one  of  the  factors  indis- 
pensable for  the  rotation  of  the  movable  foetus: 
the  curvature  of  the  obstetrical  canal. 

The  other  counter  proof  is  demonstrated  by 
causing  to  pass  through  the  curved  glass  tube  a 
movable  foetus,  k,  whose  neck,  as  in  Figure  3, 
possesses  a  flexibility  uniform  in  all  directions. 
Figure  10  wall  explain  the  experiment.  Here, 
contrary  to  what  happens  in  the  previous  experi- 
ment, the  curvature  of  the  canal  exists,  but  there 
is  wanting  the  unequal  flexibility  of  the  foetal 
neck,  a  factor  which  is  also  indispensable  for 
spiral  rotation  of  the  head.  The  trunk,  on  the 
other  hand,  rotates  as  in  the  first  experiment, 
because  we  had  intentionally  given  it  a  flexibility 
greater  toward  the  shoulder  line. 
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Fig.  8.    Fifth  stage.     The  head  has  now  emerged  and 
the  trunk  commences  to  emerge. 


Fig.  9.  Si.xth  stage.  The  foetus  has  been  e.xpelled.  The 
experiment  being  completed,  we  proceed  to  collect  the 
liquid  in  the  same  receptacle  g  lowering  the  latter  and  in- 
verting the  canal.  The  machine  thus  remains  ready  for 
a  new  experiment. 
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CONCLUSIONS 

In  summarizing  I  would  say  that  I  believe  that 
the  machine  which  I  have  described  is  useful  for 
various  reasons: 

1.  It  confirms  a  law  of  pure  physics. 

2.  It  is  a  new  proof  of  the  exactitude  of  cer- 
tain recent  knowledge  in  obstetrical  physiology. 

3.  It  strengthens  the  interpretation  which  Sell- 
heim  gives  to  the  mechanical  phenomena  of  par- 
turition. 

4.  It  permits,  from  the  educational  point  of 
view,  a  clear  and  automatic  demonstration  of  the 
fundamental  movements  of  rotation  and  transla- 
tion which  the  foetus  effects  in  its  transit  through 
the  birth  canal,  because  by  means  of  the  appara- 
tus can  be  observed  the  descent  of  the  foetus,  the 
internal  or  spiral  rotation  of  the  head  and  the 
cephalic  extension,  and  the  internal  rotation  of  the 
shoulder. 


l'"ig.  lO.  A  counter  pruul:  a  inusabk  fuetal  object,  k, 
the  neck  of  which,  as  in  Figure  3,  possesses  uniform 
flexibility  in  all  directions  is  passed  through  the  curved 
glass  tube.  Here,  the  curvature  of  canal  exists,  but  there 
is  wanting  the  unequal  flexibility  of  the  foetal  neck. 
The  head  does  not  rotate.  The  trunk  on  the  other  hand, 
rotates  as  in  the  first  experiment,  because  we  had  inten- 
tionally given  it  a  greater  flexibility  toward  the  shoulder  Hne. 


A   TABLE   FOR   MANIKIN   DEMONSTRATIONS 

By  henry  W.  ANTZ,  New  Haven,  Connecticut 

From  the  Department  of  Obstetrics  and  Gynecology,  Yale  Medical  School 


^NY  one  who  takes  part  in  the  course  gen- 
/-\  erally  given  with  the  assistance  of  the  ob- 
stetrical manikin  is  famihar  with  the  diffi- 
culties encountered.  A  convenient  table  must 
be  specially  constructed.  Whenever  a  demonstra- 
tion is  given  the  articles  required  must  be 
assembled  and,  in  the  meantime,  as  they  are  not 
objects  which  may  be  left  exposed  even  in  a 
laboratory  they  must  be  stored  under  cover. 
Moreover,  the  nature  of  the  demonstrations  is 
such  that  considerable  care  must  be  exercised. 


otherwise  the  articles  used  and  the  room  in  which 
the  demonstrations  are  given  become  filthy.  To 
overcome  some  of  these  difficulties,  we  have 
devised  a  table  which  is  used  as  a  support  for  the 
manikin  at  the  time  of  demonstration,  as  a 
repository  for  the  various  objects  required  in  this 
type  of  instruction,  and  as  a  laboratory  fixture 
when  it  is  not  being  employed  for  class-work. 

The  table  shown  in  the  accompanying  illustra- 
tions is  mounted  on  rollers  which  may  be  locked 
at  the  time  demonstrations  are  given.  It  is  30 
inches  high  and  the  top  measures  44  by  30  inches. 
In  general,  the  table  consists  of  three  parts.     At 


Fig.   r.    Construction  details  of  table. 


Fig.   2  (at  left).    Showing  compartments  in  the  table. 
Fig.  3.     Showing  table  as  a  laboratory  fixture. 
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Fig.  4.    showing  table  in  use  tor  forceps  operation. 

one  end  there  is  a  cabinet  to  accommodate  the 
phantom  and  this  compartment  measures  26  by 
29  by  15.5  inches.  At  the  opposite  end,  an 
arrangement  is  made  to  give  space  beneath  the 


table  so  that  one  may  be  seated  more  comfortably 
for  the  performance  of  operations  upon  the 
manikin.  In  the  middle  of  the  table  are  three 
drawers,  one  above  the  other,  each  of  which 
measures  23.5  by  8.5  by  8  inches.  In  these 
drawers  the  various  articles  required  for  manikin 
demonstration  are  kept:  in  the  upper  drawer 
the  embalmed  foetus  in  a  suitable  container;  in 
the  middle  drawer  the  obstetrical  forceps,  a 
leather  manikin,  jars  of  vaseline,  and  other 
articles  used  in  connection  with  manikin  demon- 
strations; in  the  lower  drawer  a  supply  of 
towels  and  soap. 

The  height  of  the  table  is  such  that,  when  the 
phantom  is  in  position,  abdominal  palpation  may 
be  conveniently  performed  by  the  student 
standing  at  its  side.  Likewise,  the  position  of 
the  phantom  is  correct  for  the  performonce  of 
various  obstetrical  operations  provided  the  stu- 
dent is  seated  upon  a  stool  24  inches  high. 

When  a  manikin  demonstration  is  completed 
the  various  objects  used  are  returned  to  their 
place  in  the  table  which  is  then  wheeled  out  of 
the  class-room  into  the  laboratory  where  it  serves 
the  purpose  of  a  table.  With  care  this  piece  of 
furniture  is  kept  clean  and  the  real  purpose  it 
serves  is  not  suspected  by  the  casual  observer. 


INTESTINAL   OBSTRUCTION   FOLLOWING   THE    WEBSTER-BALDY 
OPERATION   FOR   RETROVERSION 

Report  of  a  Case 

By  EDWARD  P.  RICHARDSON,  M.D.,  F.A.C.S.,  Bostox 


THE  Webster-Baldy  operation  for  retro- 
version, although  having  the  disadvantage 
of  being  effective  only  in  a  limited  class 
of  cases  needing  careful  selection,  as  shown  by 
Polak  (i),  has  on  the  other  hand  the  advantage 
of  avoiding  the  formation  of  pockets  or  liga- 
mentous bands  which  might  serve  as  a  cause  for 
intestinal  obstruction.  I  had  felt  that  the  opera- 
tion per  se  was  free  from  the  possibility  of 
intestinal  obstruction  except  in  so  far  as  any 
laparotomy  may  be  to  a  greater  or  less  extent 
the  possible  cause  of  obstruction  through  the 
formation  of  peritoneal  adhesions.  On  this 
account  the  following  case  in  which  intestinal 
obstruction  was  directly  due  to  the  Webster- 
Baldy    operation    as    performed,    has    been    of 


interest  to  me.    Ilhave  been  unable  to  find  a 
similar  case  in  the  literature. 

Mrs.  E.  H.,  age  42,  was  admitted  January  3,  1918,  to 
the  Henry  Heywood  Memorial  Hospital,  Gardner,  Massa- 
chusetts, with  the  following  history,  for  whicli  I  am 
indebted  to  the  Hospital.  Two  years  ago  the  patient 
was  operated  on  in  Worcester,  Massachusetts.  The 
hospital  at  which  the  operation  was  done  reports  that  she 
had  an  appendectomy,  a  suspension  of  the  uterus,  and  a 
repair  of  the  perineum  performed.  The  diagnosis  of 
Glenard's  disease  was  also  made. 

January  i,  1918,  while  waiting  for  a  car,  she  was  seized 
with  severe  pain  in  the  pit  of  the  stomach.  She  was 
nauseated  and  vomited  during  the  night.  The  pain  per- 
sisted, and  a  steadily  increasing  distention  was  noted.  On 
January  2,  she  was  given  one  and  a  half  ounces  of  castor 
oil  and  an  enema,  without  a  movement.  The  bowels 
moved  on  the  morning  of  January  i ,  but  had  not  moved 
since.  The  periods  had  been  irregular,  the  last  a  week  ago. 
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Examination  showed  a  well-developed  woman  with  a 
somewhat  cachectic  appearance  and  a  slight  yellowing  of 
the  conjunctiva.  Tongue  slightly  tremulous,  with  a  white 
coat.  Pupils  react  normally.  Heart  and  lungs  negative. 
The  abdomen  was  distended  and  tympanitic,  and  the 
outline  of  portions  of  the  intestines  could  be  seen  through 
the  abdominal  wall.  Tenderness  on  pressure  was  not 
localized  clearly,  but  seemed  to  be  most  marked  in  the 
lower  part  of  the  abdomen  and  flanks.  No  masses  felt. 
No  spasm.  Vaginal  examination  negative.  No  oedema. 
Knee  jerks  present. 

Operation,  with  the  assistance  of  .\.  P.  Lachance, 
January  4,  1918.  Ether.  On  median  suprapubic  incision, 
I  found  the  small  intestine  greatly  distended.  The  point 
of  obstruction  was  located  in  the  region  of  the  right 
broad  ligament.  On  further  exposure  the  following  con- 
dition was  found:  Retroversion  of  the  uterus  had  re- 
curred. On  the  right  side,  a  loop  of  small  intestine,  three 
or  four  inches  in  length,  had  prolapsed  through  a  perfora- 
tion in  the  right  broad  ligament.  The  round  ligaments  on 
both  sides  passed  through  the  broad  ligaments  to  a  point 
of  abnormal  attachment  on  the  posterior  surface  of  the 
uterus.  The  perforation  of  the  right  broad  ligament  was 
external  to  the  right  round  ligament  which  passed  through 
the  opening.  The  loop  of  the  intestine  which  had  herniated 
through  was  deeply  congested  but  viable.  There  was  no 
open  perforation  in  the  left  broad  ligament,  and  the  pelvis 
was  free  from  adhesions.  The  constricted  loop  of  the 
intestine  was  freed  by  the  removal  of  the  right  tube  and 
ovary,  which  seemed  simpler  and  more  direct  than  at- 
tempting reduction  and  closure  of  the  perforation.  The 
uterus  was  fixed  to  the  abdominal  wall,  and  the  wound 
closed.  The  patient  made  a  good  recovery,  and  was 
discharged  January  22.  1918. 

The  interesting  point  in  this  case  is  how  such 
an  open  perforation  in  the  broad  ligament  hap- 
pened to  persist.  Ordinarily  the  round  ligaments 
when  drawn  through  the  broad  ligaments,  fill 
the  opening  snugly,  and  the  persistence  of  an 
opening  through  the  broad  ligament,  even  in  the 
absence  of  sutures  approximating  the  broad  to 
the  round  ligaments,  seems  extremely  improbable. 
I  believe,  in  this  case,  the  round  ligament  on  the 
right  side  was  drawn  through  the  broad  liga- 
ment, which  may  have  been  thin,  too  far  away 
from  the  body  of  the  uterus,  and  possibly  through 
too  large  an  opening.  Any  strain  on  the  round 
ligament  would  then  tend  to  make  it  cut  through 
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the  broad  hgament  toward  the  body  of  the  uterus 
and  the  median  line.  This  tendency  would  be 
increased  by  a  recurrence  of  the  retroversion. 
In  this  way  an  open  perforation  of  considerable 
size  through  the  broad  ligament  might  persist. 
Given  the  perforation,  and  a  recurrence  of  the 
retroversion,  which  tended  to  make  of  the 
broad  Hgament  a  shelf-like  partial  diaphragm, 
more  or  less  perpendicular  to  the  axis  of  the 
pelvis,  it  is  easy  to  see  how  a  loop  of  the  intestine 
dropped  through. 

In  connection  with  this  case,  it  is  well  to  note 
that  Webster  (2),  in  his  original  article,  specifical- 
ly mentions  suture  of  the  broad  and  round 
ligaments  at  the  point  of  penetration.  The 
above  case  shows  that  it  is  not  always  safe  to 
omit  this  step  in  the  technique. 

REFERENCES 

1.  J.  Am.  M.  .\ss.,  1913,  Ixi,  1430. 

2.  J.  Am.  M.  Ass.,  1901,  xx.xvii,  913. 


TRANSACTIONS  OF  SOCIETIES 


JOINT   MEETING   OF   THE    CHICAGO   MEDICAL   AND    CHICAGO 

SURGICAL    SOCIETIES 

Held  January  21,  1920,  Dr.  Charles  E.  Khalke,  President,   Chicago   Surgical   Society, 

Presiding 


SOME    PRINCIPLES    INVOLVED    IN    THE    TREAT- 
MENT   OF    EMPYEMA 

Dr.  Evarts  Graham,  St.  Louis,  Missouri,  read 
a  paper  on  the  treatment  of  empyema.     (See  p.  60). 

DISCUSSION 

Dr.  Walter  W.  Hamburger:  Dr.  Graham's 
conclusions  as  to  the  value  of  delayed  operations  were 
reached  in  various  camps  throughout  the  country 
in  general,  and  his  clean  cut  experiments  on  dogs 
give  a  definite  basis  for  his  conclusions.  Our  ex- 
perience at  Camp  Taylor  approached  probably  in 
many  ways  the  general  experience  throughout  the 
country,  and  this  experience  I  may  recite  briefly. 

In  the  early  fall  of  191 7  the  cases  of  pneumonia 
were  comparatively  benign,  with  a  mortality  of 
only  2  or  3  per  cent.  About  the  first  of  December  an 
acute  measles  epidemic  struck  the  camp,  and  about 
the  middle  of  December  we  had  post-measles 
bronchopneumonia.  Along  about  the  20th  an 
epidemic  of  post-measles  developed  and  from  the 
middle  of  January  we  had  a  large  number  of  cases 
of  empyema.  Our  first  empyemas,  as  I  recall,  were 
found  at  autopsy.  They  were  overlooked  in  the 
clinical  wards.  From  that  experience  we  X-rayed 
and  tapped  almost  every  case  of  bronchopneu- 
monia for  the  first  two  or  three  weeks,  in  order  to 
be  certain  not  to  overlook  other  post-measles 
empyemas.  As  soon  as  the  diagnosis  by  X-ray  or 
tapping  was  made,  the  cases  were  operated  on,  and 
toward  the  early  part  of  January  the  mortality  kept 
increasing.  About  the  loth  of  January,  in  spite  of 
early  diagnosis  and  early  operation,  in  conference 
with  the  surgical  side  and  the  laboratory  side,  we 
decided  we  could  not  do  worse  than  what  we  were 
doing  by  operating  as  early  as  possible,  and  so  we 
decided  to  withhold  operation.  From  the  loth  of 
Januan,^  on  these  patients  were  X-rayed  daily  and 
tapped  as  often  as  necessary,  but  we  withheld 
surgical  interference  as  long  as  possible.  Our  mor- 
tality promptly  dropped  from  30,  35,  to  40  per  cent, 
and  toward  the  end  of  January  the  percentage  was 
around  10  to  12.  Delayed  operation  seemed  to  be 
beneficial  to  the  empyema  cases.  However,  in 
March,  1918,  a  second  measles  epidemic  was  ushered 


in,  followed  by  a  second  measles  empyema  epidemic. 
In  spite  of  our  improved  methods  of  treatment  in 
withholding  operation,  our  mortality  began  to  rise 
very  high.  I  think  this  point  is  of  considerable  im- 
portance, and  one  which  I  am  sure  Dr.  Graham  will 
agree  upon  but  did  not  mention;  that  is,  the  im- 
portance of  the  virulent  infecting  organism.  The 
virulence  of  the  infecting  organism  in  all  infectious 
emp3^emas  should  be  considered  in  appraising  the 
value  of  any  surgical  procedure. 

In  March,  although  we  had  the  experience  of  the 
earlier  measles  empyema  epidemic,  of  withholding 
operation,  our  mortality  again  rose  to  a  high  point. 
As  a  result,  the  general  conclusions  reached  in  the 
spring  and  summer  of  191 8  about  the  general 
empyema  problem,  as  we  saw  it  at  Camp  Taylor, 
were  these:  The  conception  we  had  and  still  have 
is  that  empyema  of  this  type  is  an  acute  infectious 
pleuritis,  often  primary  without  any  pneumonia 
whatever.  It  is  often  the  part  of  a  general  seps's 
with  streptococci  in  the  blood  stream,  in  the  heart's 
blood  at  autopsy,  and  in  blood  cultures  during  life, 
with  streptococci  in  the  meninges,  in  the  pericardial 
fluid,  and  pleural  fluid.  This  primary  pleuritis  or 
streptococcic  sepsis  may  first  set  up  a  streptococcic 
pneumonia  of  the  interstitial  type,  and  with  this 
secondary  pleuritis  we  may  have  also  a  primary 
pleuritis.  The  first  stage  of  primary  pleuritis  or 
primar\-  streptococcic  sepsis  is  ushered  in  in  the  in- 
dividual patient  by  a  temperature  of  103  or  103.5°, 
with  agonizing  pleural  pain,  with  a  leucocyte  count 
not  very  high,  from  12,000  to  15,000,  and  respiration 
from  36  to  40.  In  the  early  days  this  picture  was 
taken  for  lolDar  pneumonia  and  was  so  diagnosed; 
but  as  cases  died  within  24  or  48  hours  it  showed 
that  the  cases  were  not  suft'ering  from  pneumonia. 
The  lung  tissue  was  not  consolidated;  the  pleura 
showed  pleuritis  with  empyema.  As  this  process 
progressed,  if  the  patient  survived  the  original  on- 
slaught of  the  severe  infection,  he  passed  into  the 
second  stage,  during  which  the  patient  was  much 
better;  his  temperature  was  102  or  102.5°;  his  pulse 
became  slower;  respiration  slower;  and  the  leuco- 
cytes increased.  Tapping  of  the  pleural  fluid  showed 
a  serous  or  seropurulent  effusion.  In  the  first  stage 
we  found  a  creamy,  thick  pus,  on  paracentesis;  the 
leucocytes  gradually  rising,   respiration,  pulse,  and 
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temperature  dropping.  During  the  third  stage 
surgery  gave  the  best  results.  The  progress  of  the 
disease  was  divided  into  these  three  stages,  after 
reviewing  the  histories  of  all  empyema  patients,  and 
the  data  collected  in  reference  to  the  leucocyte 
count,  the  pulse  and  the  temperature.  The  cases 
grouped  themselves  very  nicely  into  these  three 
stages.  There  was  no  definite  time  relationship 
between  the  three  stages. 

The  best  treatment  for  acute  infectious  empyema 
during  the  first  and  second  stages,  with  the  demon- 
stration of  a  thick,  creamy  pus,  is  waiting  medical 
treatment,  supportive  treatment,  but  no  actual 
surgical  inten,'ention.  The  leucocyte  count  and 
pulse  rate  are  the  best  guides,  the  leucocyte  count 
rising  gradually  as  the  process  matures;  the  pulse 
rate  dropping  gradually.  But  if  the  pulse  rate  after 
it  has  dropped  begins  to  rise,  the  leucocyte  count 
staying  high,  we  promptly  refer  such  cases  to  the 
surgical  service. 

There  is  one  other  point  which  may  interest  some 
of  you.  During  the  summer  when  most  of  us  were 
making  preparation  to  study  and  read  French,  I 
came  across  the  second  volume  of  Larrey's  Memoirs. 
You  doubtless  remember  that  Larrey  was  Napoleon's 
chief  surgeon,  and  the  inventor  of  the  fl^'ing  am- 
bulance. In  this  second  volume  there  is  a  chapter 
on  empyema,  in  which  he  says:  "I  have  never 
been  able  to  ascertain  why  the  operation  for  empy- 
ema, when  performed  to  evacuate  sanguineous  or 
purulent  collections  in  the  thorax  has  been  so  un- 
successful. The  cases  which  occurred  in  the  hospital 
of  the  guard  during  the  years  1810,  181 1,  led  me  to 
inquire  into  the  causes  of  this  failure,  and  to  make 
myself  acquainted  with  the  resources  which  nature 
adopts  in  cases  where  a  recoven.^  has  followed  the 
operation." 

Larrey  cites  several  cases  where  acute  infectious 
empyema  in  the  French  Armies  occurred  at  that 
period.  It  is  interesting  from  the  fact  of  our  own 
experience  in  this  war  and  the  occurrence  of  acute 
infectious  empyema,  with  a  high  mortality,  so  that 
it  is  an  old  ston,^  so  far  as  military'  medicine  is  con- 
cerned. Napoleon's  men  were  seized  with  the 
same  sort  of  epidemic  as  our  men  and  they  had  the 
same  difficulties  to  contend  with  in  regard  to 
treatment. 

Dr.  Ernest  E.  Irons:  Medical  records  apparent- 
ly indicate  that  the  same  type  of  empyema  was 
met  with  in  the  War  of  181 2,  and  in  the  Civil  War, 
as  was  encountered  in  191 7  and  1918. 

Dr.  Graham  has  thoroughly  covered  the  main 
points  in  the  treatment  of  empyema.  He  has  dem- 
onstrated the  importance  of  bearing  in  mind  the 
physiology  and  the  anatomy  of  the  mediastinum, 
and  he  has  referred  to  the  very  great  importance  in 
the  matters  of  prognosis  and  treatment  of  the  type 
of  organism  which  is  the  cause  of  the  empyema. 

In  the  old  type  of  pneumococcic  empyema,  pa- 
tients recovered  relatively  frequently ;  the  type  which 
we  saw  in  191 7  and  1918  was  such  that  more  patients 
died    than    lived    during    certain    portions    of    the 


epidemic.  I  am  inclined  to  think  that,  while  we 
grant  the  great  importance  of  the  work  outlined 
by  Dr.  Graham  and  the  necessity  of  delay  in  open 
operations,  surgeons  are  a  little  inclined  to  accept 
more  responsibility  for  the  deaths  in  the  period  191 7- 
iS  than  they  can  rightly  be  charged  with,  because 
the  mortality  of  patients  untreated  was  also  high. 
Many  of  the  patients  died  without  empyema  being 
discovered.  They  were  highly  septic.  In  one 
camp  with  which  I  am  quite  familiar  we  had  the 
same  experience  outlined  b\'  Dr.  Hamburger,  and 
having  decided  that  surgical  treatment  by  open 
operation  of  empyema  was  about  as  unsatisfactory 
as  it  could  be.  it  was  stopped,  and  the  next  series  of 
patients  were  treated  by  the  expectant  plan  with  no 
better  results.  In  all  of  these  cases  there  was  a 
severe  sepsis. 

Comparing  statistics  collected  at  different  times 
is  somewhat  dangerous  because,  as  was  indicated 
by  Dr.  Hamburger,  the  severity  of  the  disease  varied 
from  time  to  time.  This  was  particularly  true  in  the 
winter  of  191 7  and  1918,  and  in  the  spring  of  1918, 
and  again  in  the  fall,  so  that  the  mortality  un- 
modified by  operation  varied  very  greatly.  We  may 
quote  statistics  of  40  per  cent  mortality  in  the 
winter,  20  per  cent  in  the  spring,  and  only  6  or  7 
per  cent  mortality  of  treated  empyema  during  the 
epidemic  of  influenza. 

During  the  epidemic,  in  the  fall  of  191 8,  in  one 
region  the  prevailing  organism  was  the  Pfeififer 
bacillus;  in  another  region  the  streptococcus,  and  in 
another,  but  to  a  more  limited  extent,  the  staphy- 
lococcus. With  each  of  these  organisms,  the  in- 
cidence and  severity  of  empyema  differed.  This  fact 
is  important  when  one  compares  a  series  of  statistics 
obtained  in  any  one  locality  with  those  obtained  in 
another. 

Dr.  Joseph  L.  Miller:  I  wish  to  emphasize  the 
points  brought  out  by  Dr.  Hamburger  and  Dr. 
Irons.  First.  I  wish  to  refer  to  the  statement  made 
by  Dr.  Graham  which  is  important,  that  in  the 
future,  when  we  talk  about  empyema  or  the  statistics 
of  empyema  we  must  discuss  them  in  terms  of 
bacteriology.  Streptococcus  empyema  is  different 
from  pneumococcus  empyema,  and  this  epidemic 
which  occurred  in  the  various  camps  was  entirely 
different  from  any  epidemic  which  I  think  anybody 
present  in  those  camps  had  ever  seen.  Empyema  was 
a  complication  in  30  to  35  per  cent  of  the  cases.  In 
other  words,  one  patient  in  three  would  have 
empyema  which  developed  ver\^  early  in  the  pneu- 
monia. As  the  epidemic  progressed,  the  virulence 
of  the  infection  gradually  lessened.  One  could  see 
readily  in  going  through  the  wards  from  day  to  day 
that  as  the  epidemic  progressed  the  disease  became 
much  milder. 

Early  in  the  epidemic  everybody  drained  cases  of 
empyema,  which  was  then  considered  the  best 
method  of  treatment,  although  from  50  to  90  per 
cent  of  these  patients  died.  When  you  examined 
these  patients  at  autopsy  you  found  why  they  died, 
not  as  a  result  of  the  operation  per  se,  but  they  died 
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because  they  had  streptococcic  septicaemia.  Twenty- 
four  per  cent  of  the  cases  coming  to  autopsy  had 
peritonitis;  exactly  the  same  percentage  had  sup- 
purative pericarditis.  Furthermore  there  were 
multiple  small  pus  collections,  especially  in  the  inter- 
lobar spaces.  This  group  of  cases  died  no  matter 
what  was  done  for  them.  I  have  no  doubt  surgeons 
hastened  the  death  of  these  patients,  but  they 
would  have  died,  no  matter  what  was  done.  Later 
aspiration  was  practiced  and  we  found  the  results 
were  better.  I  do  not  believe  the  results  were  better 
because  we  practiced  aspiration,  but  better  because 
the  virulency  of  the  disease  was  less.  Peritonitis, 
pericarditis,  became  much  less  frequent.  We 
found  the  pus  was  more  localized.  In  support  of  that 
in  our  tirst  49  cases  of  empyema  we  drained  with  a 
mortality  of  52  per  cent.  The  next  42  cases  were 
aspirated  and  drained,  with  a  mortality  of  32  per 
cent.  We  had  40  cases  following  this  with  immediate 
drainage  with  a  mortality  of  28  per  cent,  with 
exactly  the  same  method  of  treatment  at  different 
times  of  the  epidemic.  The  mortality  in  one  in- 
stance was  52  per  cent,  only  28  per  cent  in  the  other. 

It  is  my  opinion  that  if  we  should  go  through  an 
epidemic  of  this  sort  again,  with  our  present  knowl- 
edge of  treatment,  we  will  have  practically  the  same 
mortahty  as  we  had  in  that  epidemic.  Our  improved 
methods'  of  treatment,  while  valuable  in  treating 
pneumococcus  empyema,  will  not  modif}^  or  very 
slightly  the  mortality  in  an  epidemic  of  the  sort 
we  had  then.  In  making  autopsies  on  these  pa- 
tients, no  matter  what  operation  was  done,  we  found 
pus  was  left  in  that  could  not  be  reached  or  found, 
and  it  is  this  that  killed  these  patients.  They  died 
because  they  were  very  toxic.  It  was  not  the 
empyema  that  killed  them  or  operation,  but  their 
extremely  toxic  condition.  Operation,  in  all  probalMl- 
ity,  hastened  their  death. 

I  think  there  is  one  point  we  should  emphasize  in 
our  observations  on  the  treatment  of  empyema,  as 
based  on  this  particular  epidemic,  and  that  is,  there 
may  be  danger  in  promulgating  too  widely  the  idea 
that  operation  should  be  delayed  in  cases  of  empyema 
and  aspiration  practiced  first.  That  depends  entirely 
upon  the  condition  of  the  patient.  In  the  ordinary 
pneumococcus  pneumonia  where  empyema  appears 
after  the  acute  pneumonia  has  subsided,  the  sooner 
we  get  the  pus  out  the  better.  If  empyema  develops 
early,  where  the  patient  is  intensely  toxic,  if  we  can 
aspirate  once  or  twice  until  the  patient  recovers 
from  the  empyema,  it  will  be  desirable. 

Dr.  Graham  (closing  the  discussion):  I  have 
just  a  word  or  two  to  say  in  closing  the  discussion  on 
my  paper.  I  fear  I  did  not  make  myself  clear  when 
I  said  that  I  felt  it  is  desirable  to  avoid  open  pneu- 
mothorax in  these  early  cases.  I  did  not  mean  neces- 
sarily it  was  desirable  to  avoid  early  operation.  It  is 
possible  to  institute  drainage  early  in  these  cases  if 
we  desire  to  do  so  without  creating  an  open  pneu- 
mothorax. Dr.  McKenna  has  devised  a  satisfactory 
method  for  instituting  such  drainage,  and  I  am  sorry 
he  did  not  say  something  about  it. 


Neither  did  I  mean  to  imply  that  we  ought  not  to 
take  measures  to  reUeve  the  patient  of  dyspnoea,  as 
much  as  we  can,  by  removing  the  fluid  exudate  which 
has  accumulated.  The  main  point,  however, 
which  I  did  wish  to  bring  out  in  regard  to  this  was 
that  if  we  operate  and  create  an  open  pneumothorax 
during  the  stage  in  which  the  exudate  is  sero- 
fibrinous, we  enter  the  free  pleural  cavity  at  a  time 
when  the  patient  is  least  able  to  stand  it.  His  vital 
capacity  is  ver>'  low.  If  we  wait  before  creating  an 
open  pneumothorax  until  the  serous  or  serofibrinous 
fluid  is  frank  pus,  we  do  not  enter  the  free  pleural 
cavity,  but  instead  we  enter  a  circumscribed 
abscess  and  do  not  create  an  open  pneumothorax. 
Furthermore,  if  we  withhold  operation  until  after 
the  pneumonia  has  subsided,  the  exudate  will  have 
been  removed  from  the  bronchioles  so  that  there  is 
less  impediment  to  the  passage  of  air  down  into  the 
alveoU,  the  vital  capacity  will  have  been  increased, 
and  the  patient  will  be  in  a  much  better  condition 
to  w'ithstand  an  open  pneumothorax.  In  other 
words,  the  resolution  of  the  active  pneumonia  is 
analogous  to  loosening  a  string  from  around  the 
trachea.  That  the  estabhshment  of  an  open  pneu- 
mothorax is  an  important  matter  in  these  early 
cases  can  be  demonstrated,  not  merely  by  statistics 
which  possibly  are  open  to  question,  but  also  by 
direct  experimentation.  In  fact,  we  feel  we  have 
demonstrated  this,  to  our  own  satisfaction  at 
least,  on  dogs.  If  you  produce  experimental 
empyema  in  dogs  with  a  haemolytic  streptococcus 
culture  and  establish  open  drainage  in  one  series, 
and  do  nothing  to  the  other  series,  you  will  find  that 
the  dogs  in  which  you  have  instituted  early  open 
drainage  wdll  die  in  a  much  larger  percentage  of 
cases  than  those  dogs  in  which  you  did  nothing  at 
all.  It  is  onh'  fair  to  draw  conclusions  from  cases 
in  which  you  are  dealing  with  the  same  strain  of 
organism.  But  you  can  inject  dogs  with  the  same 
strain  of  organism;  you  therefore  know  you  are  deal- 
ing with  an  organism  of  identical  virulence  in  every 
case.  Furthermore,  you  can  give  accurate  dosages, 
so  that  you  know  that  you  are  giving  each  dog  the 
same  quantity  of  bacteria  and  of  the  same  virulence. 
The  only  variable  quantity  is  that  one  of  the  series 
is  an  open  pneumothorax,  and  the  other  is  not.  We 
found,  for  instance,  when  we  produced  experi- 
mental empyema  in  20  dogs  by  injections  of  the 
same  strain  of  hcemolytic  streptococcus  and  created 
open  drainage  in  10  of  the  dogs  within  24  hours  that 
9  of  the  dogs  died.  The  only  dog  of  this  series  which 
survived  pulled  the  tube  out  within  a  few  hours 
after  the  operation  and  got  a  closed  pneumothorax 
instead  of  an  open  one.  Of  the  10  other  dogs  to  which 
nothing  had  been  done,  only  7  died,  and  i  of  the  7 
died  as  a  result  of  a  fight  on  the  fourth  day  and  at 
autopsy  had  no  evidence  of  empyema.  It  was  a 
comparison  therefore  really  of  90  and  60  per  cent  in 
the  two  series,  but  it  was  done  under  strictly  com- 
parable conditions. 

Our  experiments  on  pneumothorax  also  explain 
ver\^  nicely  the  findings  of  Duval,  Cask,  and  others, 
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to  uhose  work  Dr  Muller  and  Dr.  Yates  have  both 
alluded,  that  it  is  possible  to  make  openings  in  the 
chest  wall  of  a  surprising  size  without  the  death  of 
the  patient  from  asphyxia.  It  is  easy  to  understand 
from  these  experiments  that  a  normal  human  being, 
even  without  induration  of  the  mediastinum  or 
without  adhesions,  can  compensate  for  a  large  open- 
ing in  the  thoracic  cavity.  It  is  possible  to  demon- 
strate with  a  fair  degree  of  accuracy  by  a  mathe- 
matical expression  what  the  maximum  opening  can 
be.  In  the  average  adult,  comparing  women  and 
men,  the  maximum  non-fatal  opening  of  the  chest 
Avail  is  approximately  8  square   inches  (about    50 


square  centimeters).  On  the  other  hand,  in  certain 
individuals,  with  high  vital  capacities,  this  size 
may  be  increased  to  one  of  about  fifteen  square  inches 
(loi  square  centimeters).  In  general,  men  will  be 
able  to  compensate  for  larger  openings  than  women 
because  they  have  larger  vital  capacities.  Conditions 
which  tend  to  reduce  the  vital  capacity  will  also 
reduce  the  size  of  the  maximum  non-fatal  opening 
in  the  chest  wall.  It  is,  therefore,  not  surprising  that 
large  thoracotomy  wounds  can  be  made  without 
death  from  asphyxia  in  the  normal  individual. 

Dr.  George  P.  Muller,  of  Philadelphia,  discussed 
"Traumatic  Injuries  of  the  Chest  in  Civil  Practice." 
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DIET    IX    PREGNANCY 

Dr.  Charles  E.  Paddock  read  a  paper  on  diet 
in  pregnancy.    (See  p.  71.) 

DISCUSSION 

Dr.  Charles  S.  Bacon:  There  are  many  sides  to 
the  subject,  and  I  would  like  to  touch  on  one  or  two 
phases.  The  first  thing  I  would  note  is  that  the  es- 
sayist did  not  speak  of  diet  in  pathological  condi- 
tions. I  think  we  have  to  take  that  into  consideration 
because  pathological  conditions  are  so  intimately 
connected  or  attended  with  so  much  difticulty  that 
it  is  not  easy  to  differentiate  them  from  normal 
conditions.  So  we  have  to  consider  such  things  as 
indigestion  and  kidney  complications,  particularly 
in  discussing  the  diet  of  pregnancy.  The  most  com- 
mon complication  we  have  is  more  or  less  indiges- 
tion, often  heart-burn,  and  so  on.  The  diet  should 
be  modified  in  these  conditions.  I  have  found  quite 
frequently  that  the  excessive  consumption  of  sugar 
in  some  form  or  other  is  responsible  for  considerable 
indigestion.  Also  fats  may  be  indigestible  with  some 
patients,  and  to  this  point  the  essayist  has  called  our 
attention.  There  is  a  difference  in  patients  in  that 
respect,  and  I  would  emphasize  the  preparation 
of  food  as  an  important  element.  The  diet  in  kidney 
complications  undoubtedly  has  to  be  modified,  and 
I  take  it  from  what  Dr.  Paddock  has  said  that  he 
would  agree  with  the  commonly  accepted  opinion 
that  proteins  must  be  used  with  restriction  in  the 
cases  of  the  kidney  of  pregnancy  and  its  complica- 
tions. 

He  called  attention  forcibly  and  ver\-  correctly  to 
the  importance  of  some  of  the  mineral  elements  of 
the  food,  but  he  failed  to  call  attention  to  the 
accessory-  elements  of  food,  in  the  vitamins.  This  is 
of  particular  interest  because  of  the  suggestion  that 


has  been  made  that  possibh'  a  deficiency  in  the 
vitamin  element  of  the  food  is  responsible  to  a  cer- 
tain extent  for  cases  of  hyperemesis  gravidarum. 
Certainly,  the  symptoms  produced  by  diet,  where 
some  of  these  accessory  elements  are  lacking,  neuritis 
and  so  on,  are  more  or  less  common  in  cases  of 
hyperemesis,  and  that  is  one  point  in  the  doctor's 
paper  I  was  looking  for  with  interest  and  did  not 
find. 

I  agree  with  what  Dr.  Paddock  has  said  about 
the  general  diet  and  all  the  elements  of  food,  the 
basis  on  which  they  are  founded,  and  the  knowl- 
edge we  possess  both  physiologically  and  dietetically. 

Dr.  Eugene  Gary:  There  was  one  thing  that 
came  up  in  my  mind  in  connection  with  this  paper, 
namely.  Dr.  Paddock  stated  that  if  the  consumption 
of  water  was  increased  it  would  influence  the  foetus. 
I  recall  to  mind  a  case  I  saw  in  California  a  few  years 
ago  which  corroborates  what  he  said,  and  for  that 
reason  I  think  in  these  cases  it  is  important  not  to 
overcrowd  the  calcium  intake  of  the  mother.  This 
tuberculous  woman,  a  doctor's  wife,  became 
pregnant.  The  water  in  southern  CaHfornia  is 
full  of  lime  salts,  to  begin  with.  She  was  given 
medicine  rich  in  lime  salts  which  caused  ossification 
to  take  place  in  the  foetus  to  some  extent,  and  the 
bones  of  the  head  were  practically  comparable  to 
those  of  a  child  of  6  months,  necessitating  a  difhcult 
delivery.  The  fontanelles  closed  early,  and  that  was 
directly  influenced  by  the  large  doses  of  calcium 
the  woman  took  during  pregnancy. 

Another  point  that  was  not  brought  out  suffi- 
ciently in  this  paper  is  the  fact  that  we  should 
watch  for  the  increased  acidity  in  the  mother,  which 
can  be  regulated  to  a  great  extent  through  the  diet. 
I  have  been  in  the  habit  of  watching  my  cases  for 
the  degree  of  acidity  in  the  specimens  of  urine,  and  in 
that  way  I  think  I  can  control  some  of  the  toxaemias 
that  otherwise  might  prove  serious. 
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Dr.  X.  Sproat  Heaney:  As  I  understand,  the 
burden  of  Dr.  Paddock's  paper  is  that  the  size  of 
the  foetus  cannot  be  regulated  by  the  mother's  food. 
That  is  pretty  hard  to  demonstrate  clinically  be- 
cause there  are  different  things  that  influence  the 
size  of  the  child  besides  the  food.  Heredity  and 
illnesses  are  factors  which  should  be  considered 
besides  the  food  intake.  The  number  of  pregnancies 
in  a  given  individual  are  so  small  that  we  have  very 
little  comparison  between  different  children  from 
the  same  mother  as  a  basis  for  clinical  control  of 
the  effects  of  the  food.  In  animals  we  have  subjects 
for  experimentation.  Where  there  are  numerous 
oft'spring  or  various  litters,  or  various  aspects  of 
single  ova,  the  effect  of  food  can  be  more  carefully 
determined. 

A  fact  that  came  to  me  recently  while  on  a  trip 
was  that  scientific  poultrj^men  can,  by  the  food 
they  give  their  fowls,  regulate  very  largely  the  size 
of  the  ovum,  and  what  was  more  interesting  to  me 
was  that  they  could  determine  the  interrelation 
between  the  yoke  and  white  of  the  egg  up  to  within 
a  certain  limit,  so  that  for  the  New  York  market, 
for  instance,  they  produced  eggs  of  certain  require- 
ments to  get  fancy  prices  for  them  by  the  special 
foods  which  they  gave  their  fowls.  In  the  chicken 
the  ovum  and  sustenance  for  the  development  of 
the  embryo  are  all  deposited  inside  of  a  membrane 
and  the  sustenance  is  fixed  on  the  ova  as  shad; 
while  in  the  animal  the  ovum  contains  only  a  partial 
amount  of  the  content  which  the  embryo  needs  for 
its  development,  so  that  it  would  have  a  different 
influence.  That  fact  in  connection  with  poultry 
is,  at  least,  interesting,  although  it  does  not  pertain 
exactly  to  the  subject  at  hand. 

In  animal  husbandry  the  farmer  believes  that 
there  is  a  direct  influence  between  the  amount  of 
food  consumed,  particularly  the  nature  of  the  food, 
and  the  size  and  strength  of  the  oft'spring  of  the 
animal;  that  if  the  animal  does  not  get  a  well 
balanced  ration  it  is  weak;  it  is  Hable  not  to  surv^ive; 
that  weak  fitters  of  pigs  in  particular  are  produced 
by  not  giving  a  well  balanced  ration.  It  is  well 
known  that  when  hogs  are  allowed  to  roam  wild, 
especially  in  summer  time,  the  fitters  are  stronger 
because  the  pig  has  the  capacity  to  select  its  own 
diet  fairly  well.  If  it  is  given  all  the  dift'erent  foods 
it  needs,  it  will  select  the  best  balanced  ration. 
Where  the  farmer  gives  the  pig  a  certain  amount  of 
food  and  does  not  aUow  the  excess  of  all  combina- 
tions of  proteins,  fats,  and  carbohydrates,  the  hog 
does  not  do  so  wefi  and  is  liable  to  have  weak  fitters. 
Whether  that  has  ever  been  determined  scientifically 
in  the  experiment  station,  I  am  not  prepared  to 
say. 

I  know  it  is  the  general  impression  among 
farmers  that  food  is  a  very  important  thing  in  deter- 
mining the  size  and  strength  of  the  oft'spring  at 
birth.  It  is  well  known  that  if  cows  do  not  get  the 
proper  food  they  will  not  yield  the  proper  miUc 
supply.  If  an  animal  is  not  weU  nourished  after 
birth  the  offspring  will  not  do  so  well. 


Dr.  Arthur  H.  Curtis:  I  would  fike  to  ask  Dr. 
Paddock  whether  he  knows  of  or  has  any  statistics 
in  regard  to  the  condition  and  weight  of  the  children 
born  during  the  star\'ation  period  of  the  war,  or 
when  the  diet  of  the  mothers  was  extremely  limited? 

Dr.  Frank  Gary:  In  farm  work  it  is  well  known 
that  if  pigs  are  overfed,  the  progeny  will  not  be 
strong.  A  pig  that  wanders  around  and  has  to 
scratch  for  his  own  living,  getting  a  varied  diet  is  a 
much  better  pig  than  he  would  otherwise  be.  For 
two  years  I  have  been  raising  fancy  pigs  and  have 
fallen  down  because  I  have  overfed  them. 

Regarding  the  subject  of  diet  in  pregnancy,  I  was 
in  hopes  Dr.  Paddock  would  tell  us  whether  any- 
thing definitely  had  been  determined  as  to  the 
abifity  to  lessen  the  size  of  the  child  by  reducing 
the  fats  and  sugar  in  the  food  of  women  in  the 
later  stages  of  pregnancy.  I  am  very  skeptical  on 
the  subject  of  feeding  in  pregnancy  when  I  see 
children  born  in  the  northern  wilds  where  the 
mothers  five  on  a  meat  diet  and  fats  entirely,  and 
the  children  are  pretty  hard  to  raise.  Again,  when 
I  see  people  fed  largely  on  a  vegetable  diet  in  hot 
climates,  I  find  the  average  from  the  standpoint  of 
oft'spring  is  pretty  much  the  same.  Food  has  to  be 
modified  by  climatic  conditions.  You  cannot  feed 
people  in  northern  cfimates  on  the  same  foods  and 
keep  them  alive  as  you  use  in  hot  climates.  The 
oft'spring  seems  to  be  able  to  survive,  even  though 
the  parent  suft'ers  greatly  in  diet. 

I  have  tried  for  several  years  to  feed  my  patients 
on  fats  and  carbohydrates  in  the  latter  part  of 
pregnancy,  thinking  possibly  I  could  get  some 
definite  ideas  of  whether  the  children  would  be  small 
or  not,  but  the  fallacy  of  the  whole  thing  is  that  we 
cannot  depend  upon  the  patients.  You  can  draw 
conclusions,  but  when  you  ask  the  patient  what  she 
has  been  eating  you  do  not  get  a  satisfactory  answer. 
I  do  not  see  how  we  are  going  to  get  definite  figures 
on  that  account  unless  we  can  control  the  diet  of 
these  women  the  same  as  we  do  our  animals. 

Dr.  Joseph  L.  Baer:  I  am  still  in  a  waiting  frame 
of  mind  on  the  question  of  diet  in  pregnancy.  I  had 
hoped  Dr.  Paddock  would  help  me  to  reach  a  con- 
clusion in  that  regard.  An  article  appeared  some 
months  ago  from  Dr.  Ehrenfest,  of  St.  Louis,  which 
was  apparentlj'  rather  conclusive,  and  stiU  I  am 
restricting  primiparae  in  the  last  6  to  8  weeks  of 
pregnancy  in  the  matter  of  diet,  cutting  down  their 
carbohydrate  and  fat  intake,  and  waiting  to  reach 
a  conclusion  of  my  own.  I  believe  with  Dr.  Car}'- 
the  crux  of  the  situation  lies  in  the  inabifity  to 
control  the  patient  entirely.  I  have  tried  both  ways, 
the  one  of  suggesting  a  tentative  amount  of  food 
to  the  patient  and  allowing  her  a  certain  latitude, 
prescribing  a  diet  of  inclusions  and  exclusions,  and 
in  neither  set  of  cases  did  it  seem  to  convince  me. 
I  think  we  are  aU  agreed,  however,  that  in  the 
presence  of  toxcemia,  the  nitrogenous  intake  should 
very  definitely  be  restricted. 

Dr.  Paddock  (closing):  I  have  read  a  great  deal 
about  the  work  of  different  physiologists  on  this 
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subject,  and  almost  to  a  man  they  have  come  to  the 
conclusions  I  have  given,  that  the  foetus  will  thrive 
at  the  expense  of  the  mother,  regardless  of  the  food 
given;  that  there  is  a  constant  storing  up  of  food 
elements  in  the  body  during  pregnancy,  if  the  woman 
is  normal  and  has  been  on  a  normal  diet.  If  she 
has  not  been  on  a  normal  diet,  she  has  not  enough 
reserve  force  for  the  foetus  to  thrive  upon.  The 
foetus  will  thrive  at  the  expense  of  using  up  that 
reserve  force  of  the  mother.  If  there  is  no  more 
reserve  force,  the  foetus  will  continue  to  thrive  until 
that  force  becomes  exhausted,  and,  at  the  same 
time,  the  mother  will  either  lose  her  life,  or  her  life 
will  be  greatly  injured. 

Let  us  take  as  an  illustration  pigs  that  are  poorly 
fed,  or  a  mother  that  is  poorly  fed.    Pigs  will  thrive, 


become  large  and  grow  fat  up  to  a  certain  point, 
but  finally  they  lose  because  they  are  using  up  the 
mother's  reserve  force. 

I  could  not  go  into  the  subject  as  thoroughly  as  I 
would  like  to  have  done. 

In  regard  to  the  question  of  Dr.  Curtis,  I  have 
seen  some  war  statistics,  but  cannot  give  them 
exactly,  in  regard  to  babies  being  born  in  Europe 
at  the  present  time,  and  it  is  claimed  there  is  some 
reduction  in  the  weight  of  these  children.  I  think 
that  Pinard  has  reported  several  thousand  cases 
where  there  seemed  to  be  a  loss  of  weight  on  the 
part  of  the  children,  but  whether  those  statistics 
refute  my  statement  or  not,  I  do  not  know. 

Dr.  Fil\nk  David  read  a  paper  on  "Diagnosis 
and  Treatment  of  Minor  Rectal  Lesions." 
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WESTERN   HOSPITAL  ASSOCIATION 
ACTS   ON   STANDARDIZATION 

HOSPITAL  standardization  and  the  better- 
ment of  hospitals  generally  are  live  sub- 
jects in  Canada.  This  is  true  especially  in 
Western  Canada.  Both  the  medical  profession 
and  the  public  in  the  provinces  of  Western  Canada 
realize  their  inter-dependence  more  vividly  than 
do  the  people  in  any  of  the  other  commonwealths 
on  the  continent;  they  realize  that  only  by  close 
mutual  understanding  and  team-work  can  they 
Ijring  about  a  service  which  will  really  provide 
the  right  to  be  well. 

On  April  26  and  27  a  conference  was  held  at 
Calgary  which  was  attended  by  representatives 
of  the  hospitals  of  Manitoba,  Saskatchewan, 
Alberta,  and  British  Columbia,  by  Fellows  of 
the  American  College  of  Surgeons,  and  by  other 
doctors  and  hospital  workers.  By  a  formal 
resolution  this  conference  adopted  the  minimum 
standard  of  hospital  standardization  of  the 
College,  the  resolution  reading  as  follows: 

Be  it  resolved,  that  this  conference  of  hospitals 
of  Manitoba,  Saskatchewan,  Alberta,  and  British 
Columbia,  now  in  session  in  the  City  of  Calgary 
this  26  and  27th  day  of  April,  1920,  approve 
of  the  minimum  standard  of  hospital  standardiza- 
tion, and  recommend  that  this  minimum  stand- 
ard be  adopted  by  the  hospitals  and  hospital 
associations  of  the  four  Western  Provinces. 

It  was  further  decided  to  make  the  conference 
a  permanent  institution  to  be  known  as  the 
Western  Hospital  Association,  the  objects  of 
which  as  stated  are : 

1.  The  promotion  of  the  work  of  hospital 
standardization  according  to  the  recjuirement 
laid  down. 

2.  The  stimulation  of  hospitals  generally  to 
greater  efficiency. 

3.  The  promotion  of  co-operation  and  team- 
work among  our  hospital  associations  and  in- 
stitutions. 

4.  The  acting  as  a  clearing  house  for  all  the 
problems  of  our  provincial  associations. 

Meetings  are  to  be  held  annually  in  one  of  the 
four  pro\'inces  named. 


The  following  papers  and  addresses  were  pre- 
sented at  the  conference : 

Address — R.  C.  Marshall,  Esq.,  Mayor  of  the  City  of 

Calgary. 
Address~Ro^.  A.  G.  MacKay,  K.C,  M.P.P.,  Minister 

of  Health  of  the  Province  of  Alberta. 
Hospital  Standardization  —  Dr.      R.      E.      McKechnee, 

F.A.C.S.,  Vancouver. 
T/ic  Practical  Application  of  Hospital  Standardization  in 

the    "Open"    Hospital — Dr.    M.    T.    MacEachern, 

General  Superintendent,  Vancouver  General  Hospital. 
Discussion  of  Hospital  Standardization  and  the  Minimum 

Standard:    (a)  Staff  Organization;  (b)  Medical  Case 

Records;  (c)  Laboratories. 

REPORTS    ON   HOSPITAL    ORGANIZATION 

Manitoba — Dr.  George  Stephens,  Superintendent  Win- 
nipeg General  Hospital. 

Saskatchewan — Dr.  M.  M.  Seymour,  Commissioner  of 
Public  Health,  Regina. 

Alberta— Dr.  James  C.  Fyshe,  Superintendent,  Ro\'al 
Alexandra  Hospital,  Edmonton. 

British  Columbia — Dr.  M.  T.  MacEachern,  General 
Superintendent  Vancouver  General  Hospital,  Van- 
couver. 

A  list  of  delegates  of  the  hospitals  represented 
follows : 


Alfred,  Sistgr  Marj^ 
Anthony,  Mrs.,  R.  N. 
Archer,  A.  E.,  M.D. 
Avidson,  O.  R. 

Bonde  H.,  M.  D. 

Boyd,  IMiss  J.  M.,  R.  N. 

Clinite,  H.  E.,  M.D. 

Deane,  R.  B. 

De  Satye,  Lucille,  R.  X. 

Jube,  Sister  M.  A.,  R.  X. 

Duckett,  Sister  M.  A.,  R.  X. 

Dutton,  E.  E. 

Edy,  Lottie  M.,  R.  X. 

Gibson,  H.  A.,  M.D. 

Glavin,  Miss  C,  R.  X. 
Hardie,  W.  D.  L. 
Irene,  Sister  Mary,  R.  X. 
Lincoln,  W.  A.,  M.D. 

:MacEachern,  M.  T.,  M.  D. 

CM. 
IVIacEachern,  J.  S.,  M.D. 

Mackay,  Miss  C,  R.  X. 


Providence  Hospital 

Holy  Cross  Hospital 

Lamont  Public  Hospital 

Severance  Union  Medical 
College  and  Hospital 

Alberta  Sanitorium 

Calgarj^  General  Hospital 

INIunicipal  Hospital 

Calgary  General  Hospital 

Holy  Cross  Hospital 

St.  Paul's  Hospital 

Holy  Cross  Hospital 

Gait  Hospital 

Calgary  General  Hospital 

Calgary  General  and  Holy 
Cross  Hospital 

Holy  Cross  Hospital 

Gait  Hospital 

Providence  Hospital 

Calgary  General  and  Holy 
Cross  Hospital 

Vancouver  General  Hos- 
pital 

Calgarj'  General  and  Holy 
Cross  Hospital 

Calgar}'  General  Hospital 
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McKechnic,  R.  E.,  :\I.D. 

Mackid,  L.  S.,  I\I.D. 

MacLaren,  Dr. 

Patterson,  G.  E. 
Peterson,  Geo.  R.,  !M.D. 
Quenneville,  Sister  M.  A.  L. 
Richardson,  J.  M. 
Ross,  D.  E.,  M.B. 
Rothwell,  O.  E.,  M.D. 
Seymour,  M.  M.,  M.D. 

Stephens,  George  F.,  M.D. 
Tafard,  Sister  M.,  R.  N. 
Taggart,  A.  M. 
Upton,  W.  W.,  M.B. 

Warren,  J.  W.,  M.D. CM. 
WTiale,  Miss  H.,  R.  N. 
Wharton,  H.  A. 


\'ancouver  General  Hos- 
pital 

Calgary  General  and  Holy 
Cross  Hospital 

Calgary  General  and  Holy 
Cross  Hospital 

Regina  General  Hospital 

Holy  Cross  Hospital 
Calgary  General  Hospital 
General  Hospital 
Regina  General  Hospital 
Commissioner     of     Public 

Health 
Winnipeg  General  Hospital 
Holy  Cross  Hospital 
Calgary  General  Hospital 
Holy    Cross    and    Calgary 

General  Hospital 
Calgary  General  Hospital 
Calgary  General  Hospital 
Holy  Cross  Hospital 


HOSPITAL   PROGRESS   MAGAZINE 

As  an  out-growth  of  the  interest  of  CathoHc 
/^\  hospitals  in  hospital  standardization, 
comes  now  the  first  number  of  Hospital 
Progress,  the  official  magazine  of  the  Catholic 
Hospital  Association.  The  magazine  is  inspiring 
evidence  of  the  headway  which  the  great  group 
of  Catholic  hospitals  is  making  toward  better 
care  of  patients.  Among  the  contributors  to  the 
first  number  (May)  are  Dr.  B.  F.  McGrath,  Dr. 
John  T.  Bottomley,  Dr.  A.  J.  Ochsner,  Dr.  C.  H. 
Mayo,  Dr.  Michael  F.  Fallon,  Dr.  Hugh  Mc- 
Kenna,  Dr.  S.  S.  Goldwater,  and  Dr.  Donald 
Guthrie. 

The  executive  committee  of  the  board  of  editors 
is  composed  of  Charles  B.  Moulinier,  S.  J., 
Milwaukee;  Dr.  B.  F.  McGrath,  Milwaukee; 
Dr.  Edward  Evans,  LaCrosse;  Dr.  Frederick  A. 
Stratton,  Milwaukee;  and  Dr.  Edward  L.  Tuohy, 
Duluth.  The  contributing  editors  of  the  board 
are  Dr.  John  T.  Bottomley,  Boston;  Dr.  Hugh 
McKenna,  Chicago;  Dr.  Frank  S.  Wiley,  Fond 
du  Lac;  Reverend  Michael  P.  Bourke,  Ann 
Arbor;  Reverend  Maurice  F.  GrilSn,  Youngs- 
town;  Dr.  Horatio  B.  Sweetser,  Minneapolis;  Dr. 
Austin  O'Malley,  Philadelphia;  Dr.  Edward  T. 
Dillon,  Los  Angeles;  Dr.  Michael  F.  Fallon, 
Worcester;  Dr.  William  C.  MacCarty,  Rochester; 
Dr.  James  J.  Walsh.  New  York  City;  Rt.  Rever- 
end Joseph  Schrembs,  Toledo;  Dr.  Eugene  Saint- 
Jacques,  Montreal;  Dr.  J.  Alexandre,  Saint- 
Pierre,  Montreal;  Dr.  Joseph  Byrne,  New  York 
City;  Dr.  Irvin  Abell,  Louisville;  Reverend  Peter 
P.  Finney,  Dallas;  and  Reverend  P.  J.  Mahan, 
Chicago. 

The  leading  editorial  of  the  first  number 
reads: 


''Herewith  the  Catholic  Hospital  Association 
of  the  United  States  and  Canada  presents  to  its. 
membership,  to  the  medical  profession,  to  the 
hierarchy  of  the  Catholic  Church,  to  the  Catholic 
clergy,  to  the  hospital  world  and  to  the  general 
public,  the  first  number  of  its  official  organ. 
Hospital  Progress.  It  is  to  be  a  monthly  magazine. 
Its  board  of  editors  will  eventually  be  repre- 
sentative of  all  sections  of  this  country  and 
Canada.  Therefore,  too,  the  technical  views, 
aims  and  policies  of  Hospital  Progress  will 
necessarily  grow  out  of  the  varied  and  numerous 
experiences  and  circumstances  of  heterogeneous, 
population,  diversified  climate,  a  medical  profes- 
sion of  widely  differing  training  and  experience, 
a  body  of  sisters  from  many  religious  orders 
differing  in  customs,  habits,  traditions  and 
occupations.  This  will  inevitably  lead  to  varying 
and  sometimes  conflicting  opinions,  needs  and 
methods.  There  is,  however,  a  common  ground 
of  minimum  scientific  requirement  formulated 
by  the  American  College  of  Surgeons — organiza- 
tion, records,  and  laboratory  equipment — which 
every  hospital  can  stand  on,  whether  large  or 
small,  prosperous  or  struggling,  since  it  calls  for 
expenditure  of  effort  rather  than  of  money." 

STANDARDIZATION  AND  THE  PUBLIC 

THE  World's  Work  for  June  contains  an 
article  on  hospital  standardization  which 
is  of  interest  to  hospitals,  to  the  medical 
profession,  and  to  the  public.  Especially  is  the 
article  significant  of  new  public  interest  in 
hospitals.  In  telling  the  story  of  the  campaign 
for  betterment  of  hospitals,  or  what  is  known  as 
hospital  standardization,  Mr.  Hawthorne  Daniel, 
the  writer,  says: 

"There  were  public  and  private  hospitals. 
Catholic  and  Protestant  hospitals,  city  and  state 
hospitals,  and  a  host  of  others,  each  with  its  own 
ideas  as  to  hospital  management,  each  with 
prejudices  against  outside  interference. 

"On  the  other  hand  was  the  American  College 
of  Surgeons,  with  an  idea,  but  no  authority  to 
force  its  point  and  no  'rights'  in  any  hospital. 

"At  this  point  in  the  story  comes  the  intangible 
factor:  Why  did  the  hospitals  and  why  did  the 
entire  medical  profession  enter  into  whole- 
hearted co-operation  with  the  program  of  the 
College?  First,  the  very  doctors  who  are  most 
earnest  for  the  success  of  the  work  are  themselves 
practicing  in  the  hospitals.  The  'reform' 
therefore  springs  from  within  the  hospitals  and  is 
not  'reform'  brought  to  them  from  without. 
There   is   a   bis   difference   between   these   two. 
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things.  Second,  there  is  nothing  new,  nothing 
even  debatable  in  the  entire  program — it  is 
merely  the  vitalization  of  ideals  tried  through 
centuries  and  proven  sound.  Third,  back  of  the 
the  program  is  courage,  kindliness,  patience, 
strong  personalities,  and  never  a  doubt  as  to 
ultimate  success. 

"The  primary  purpose  of  nearly  all  hospitals 
is  the  care  of  the  sick  or  injured.  This  means  that, 
as  a  matter  of  policy,  the  hospital  seeks  to  render 
to  each  patient  admitted,  the  most  efficient  care 
known  to  the  staff  of  the  hospital.  Hospitals  and 
doctors  accept  this  interpretation;  otherwise  the 
hospital  would  be  merely  a  boarding-house  for 
the  sick  or  injured.  Further,  the  trustees  of  the 
hospital,  having  accepted  this  poHcy,  are  respons- 
ible for  the  administration  of  the  policy;  and  the 
people  of  the  community  have  a  right  not  only 
to  assurance  that  the  policy  is  carried  out,  but  also 
to  the  facts  upon  which  such  assurance  is  based. 
It  is  only  upon  such  a  relationship  of  mutual 
confidence  that  the  hospital  may  reasonably  ask 
the  good  will  and  support  of  the  community. 
Again,  upon  such  a  relationship  rests  the  ultimate 
success  of  the  hospital.  The  minimum  standard  is 
designed  to  foster  just  this  fundamental  rela- 
tionship. 

"The  medical  profession  is  largely  made  up  of 
men  who  are  practical  idealists.  Sometimes, 
under  the  forces  of  circumstance,  some  of  them 
may  not  have  held  entirely  true  to  their  own 
ideals,  but  it  seems  difficult  to  believe  that  many 
of  them  have  ever  allowed  their  ideals  completely 
to  lose  control.  And  with  the  program  of  the 
College  to  supplement  their  own  beliefs  they  are 
throwing  aside  those  methods  that  are  open  in  the 
least  to  criticism,  and  of  their  own  volition  have 
renewed  and  increased  their  efforts  to  bring  about 
the  reforms  in  which  they  always  have  believed. 

"And  it  is  with  this  elusive  force  that  the 
College  has  worked  with  such  success.  With  the 
ideal    of    the    profession   visualized,    and    with 


practical  plans  made  to  insure  their  application, 
the  country  may  confidently  look  forward  to  a 
new  era  that  is  already  partly  here;  when  the 
hospitals  of  America  will  be  institutions  for  service, 
from  which  selfish  interest  and  careless  methods 
have  been  abolished,  and  to  which  the  country 
may  look  for  considerate  and  efficient  treatment, 
confidently  expecting  and  receiving  the  utmost 
that  the  medical  profession  is  capable  of  giving," 

PERTINENT   QUESTIONS   FROM   NURSE 

HOW  often  are  patients  "just  cases"?  Is 
there  any  possible  advantage,  either  to 
the  science  of  medicine  or  to  the  patient, 
that  the  patient  be  just  a  "case"?  With  this 
idea  in  mind,  a  nurse  in  Alabama  writes: 

"My  interest,  enthusiasm,  and  work  in  the 
medical  profession  dates  back  many  years  and 
for  the  past  lo  years,  I  have  been  making  a  study 
of  hospitals  and  their  management.  Every 
physician  admits  that  without  proper  facilities, 
his  work  is  practically  in  vain  and  as  my  career 
as  a  nurse  now  seems  over,  I  believe  I  can  take 
an  impartial  view  of  the  matter. 

"I  read,  write,  and  in  every  possible  way  try 
to  get  at  the  root  of  present  trouble  in  securing 
that  very  necessary  facility,  'the  nurse.'  We 
must  standardize  our  hospitals  in  such  a  way 
that  the  nurse  does  not  become  merely  a  machine. 
The  great  criticism  today  of  my  beloved  Alma 
Mater,  is  that  the  patients  are  handled  merely 
as  business  propositions.  Patient  after  patient 
has  come  away  telling  of  the  efficiency  of  the 
hospital  from  the  business  point  of  view;  and  then 
they  add:  'They  treated  me  as  a  case,  nothing 
more.'  That  is  a  wide-spread  criticism.  Is  it  not 
founded  on  fact?  Can  we  not,  in  building  our 
hospitals,  add  something  which  will  make  the 
life  of  the  nurse  more  attractive,  and  at  the  same 
time  create  a  quality  of  service  which  will  make 
the  work  of  the  surgeon  trebly  successful?" 
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ORGANIZATION    OF    STATE    AND    PROVINCIAL    CLINICAL    SECTIONS 
OF   THE    CLINICAL    CONGRESS    OF    AMERICAN 
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IN  order  to  promote  within  the  individual 
states  and  provinces  the  purposes  for  which 
the  American  College  of  Surgeons  was 
founded,  the  Board  of  Regents  of  the  College  has 
authorized  the  organization  of  clinical  sections 
in  each  of  the  states  of  the  United  States  and  the 
provinces  of  Canada. 

In  this  connection,  the  following  suggestions 
have  been  compiled  for  the  purpose  of  providing  a 
standardized  organization  for  all  sections  of  North 
America : 

CLINICAL  SECTIONS 

Each  clinical  section  shall  consist  of  the 
Fellows  of  the  American  College  of  Surgeons 
resident  within  the  given  state,  and  shall  be 
known  as  "The  (name  of  state)  Clinical  Section 
of  the  American  College  of  Surgeons." 

The  section  shall  vest  the  general  management 
of  all  state  matters  in  a  body  of  state  represen- 
tatives. 

STATE  REPRESENTATIVES 

The  state  representatives  shall  consist  of  one 
representative  for  each  congressional  district, 
and  two  senatorial  representatives  at  large,  each 
to  be  elected  by  the  Fellows  of  the  state  for  a 
term  of  two  years,  one-half  of  the  number  to  be 
elected  each  year  by  ballot  through  the  central 
office  two  weeks  before  the  annual  meeting  of  the 
national  Clinical  Congress.  This  body  will  corre- 
spond in  the  state  to  the  Board  of  Governors  of 
the  College.  Similar  organizations  will  be 
effected  in  the  provinces  of  Canada. 

The  state  representatives  shall  meet  in  execu- 
tive session  annually  for  the  transaction  of  such 
business  as  may  be  brought  before  them  by  the 
executive  committee.  Such  meetings  shall  be 
called  by  the  secretary  of  the  executive  com- 
mittee, at  the  direction  of  the  committee  as  a 
whole.  A  majority  of  the  state  representatives 
shall  constitute  a  quorum  for  the  transaction  of 
business. 

In  the  event  of  the  death,  resignation,  or  with- 
drawal from  the  state  of  a  state  representative,  his 
successor  shall  be  elected  at  the  next  regular  or 
special  meeting  of  the  state  representatives;  but 
the  executive  committee  may  appoint  a  Fellow  in 
the  state  to  serve  until  such  election  takes  place. 


EXECUTIVE  COMMITTEE 

At  the  annual  meeting  of  the  state  repre- 
sentatives, an  executive  committee,  to  consist 
of  from  three  to  five  Fellows,  shall  be  elected 
from  among  the  state  representatives.  The  execu- 
tive committee  shall  correspond  to  the  Board  of 
Regents  of  the  College  and  be  the  supreme  execu- 
tive body  within  the  state. 

The  officers  of  the  executive  committee  shall 
be  a  chairman  and  a  secretary  who  shall  serve 
for  a  term  of  one  year.  The  chairman  shall 
preside  at  all  meetings  of  the  executive  committee 
and  of  the  state  representatives,  and  be  the  presi- 
dent of  the  annual  sessions  of  the  clinical  section. 
The  secretary  shall  act  also  as  the  secretary  of 
the  state  representatives  and  the  state  section. 
In  the  event  of  the  death,  resignation,  or  with- 
drawal from  the  state  of  the  chairman,  a  coun- 
selor, to  be  known  as  vice-chairman,  shall  assume 
the  duties  of  the  chairman  until  that  office  is 
filled  by  election  at  the  next  meeting  of  the  state 
representatives. 

The  duties  of  the  executive  committee  shall  be 
those  ordinarily  performed  by  a  governing  board, 
namely : 

1.  To  create,  appoint,  and  direct  all  com- 
mittees; 

2.  To  call  all  meetings  of  the  section  not  al- 
ready provided  for; 

3.  To  conduct  annual  state  clinical  meetings 
as  hereinafter  provided; 

4.  To  transact  all  detail  business  devolving 
upon  the  state  representatives  in  carrying  out  the 
object  of  the  organization; 

5.  To  transact  all  business  not  already  pro- 
vided for  that  may  pertain  to  the  organization ; 

6.  To  direct  the  manner  in  which  the  books 
and  accounts  of  the  section  shall  be  kept,  and 
cause  to  be  examined  from  time  to  time  the 
accounts  and  vouchers  for  moneys  received  and 
paid  out,  and  submit  the  same  to  the  central 
office  for  approval; 

7.  To  keep  a  record  of  state  proceedings,  and 
submit  a  report  regarding  such  proceedings  to 
the  state  representatives  for  approval  at  the 
next  succeeding  meeting,  and  to  the  central 
office. 

The  executive  committee  shall  hold  meetings 
at  such  time  and  place  as  it  may  from  time  to 
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time  determine.  A  majority  of  the  members 
of  the  executive  committee  shall  constitute  a 
quorum  for  the  transaction  of  business. 

ANNUAL  SESSIONS 

The  section  shall  hold  an  annual  session  of 
from  two  to  three  days  at  such  time  and  place 
as  may  be  determined  upon  by  the  executive 
committee,  which  may  include: 

1.  Surgical  and  diagnostic  cHnics  and  clinical 
demonstrations  to  be  conducted  during  the  morn- 
ings by  Fellows  of  the  College,  and  invited 
associates,  of  the  city  in  which  the  meeting  is 
held;  these  clinics  to  provide  for  practical  demon- 
strations of  the  group  method  of  diagnosis  and 
teaching,  in  co-operation  with  internists,  pathol- 
ogists, roentgenologists,  and  other  specialists  of 
medicine; 

2.  Afternoon  meetings  for  the  laity,  to  be 
addressed  by  invited  laymen  and  surgeons; 

3.  Scientific  and  literary  papers  relating  to  the 
art  and  science  of  surgery,  to  be  presented  at 
evening  meetings  by  local  surgeons  of  prominence 
and  by  invited  guests  from  outside  of  the  state  or 
province; 

4.  Annual  meeting  of  the  state  section,  of  the 
state  representatives,  and  of  the  executive  com- 
mittee. 

Committee  on  invitations.  The  committee 
on  invitations  shall  determine  the  list  of  invited 
guests,  based  upon  the  following: 

Attendance  at  the  cHnical  sessions  shall  be 
limited  to  Fellows  of  the  College  and  invited 
guests,  the  latter  to  include  candidates  for 
fellowship  approved  ethically  by  the  respective 
State  Credentials  Committee,  and  include  also 
internists,  pathologists,  roentgenologists,  sani- 
tarians, editors  of  medical  journals,  and  other 
medical  men  of  influence. 

Invitations  to  attend  the  afternoon  and  even- 
ing sessions  shall  be  extended  to  the  Chamber  of 
Commerce,  Rotary  Club,  Women's  Club,  and 
other  prominent  lay  individuals  and  organiza- 
tions. 

Committee  on  arrangements.  The  com- 
mittee on  arrangements  shall  visit  the  hospitals 
in  the  city  in  which  the  meeting  is  to  be  held,  and 
determine  if  their  combined  cUnical  facilities 
will  accommodate  the  estimated  number  of 
guests  and  Fellows  who  will  attend  the  meeting, 
as  reported  by  the  committee  on  invitations. 

This  committee  shall  consider  hotel  accom- 
modations and  ascertain  if  the  facilities  of  the  city 
in  this  connection  will  provide  amply  for  the 
entertainment  of  all  guests   and   Fellows   who 


expect  to  attend.    The  hotel  selected  for  head- 
quarters should  provide: 

1.  A  ball-room  or  assembly  hall  for  afternoon 
and  evening  meetings; 

2.  A  room  adjoining,  to  be  used  as  a  registra- 
tion and  ticket  bureau; 

3.  A  corridor  to  be  used  for  the  display  of 
cKnical  bulletins. 

Note. — 2  and  3  may  be  the  same  room  if  it  is 
large,  and  it  is  desirable  that  all  of  these  rooms 
should  be  on  the  same  floor. 

The  committee  on  arrangements  shall  select  a 
capable  young  surgeon  to  serve  as  editor  of  the 
daily  clinical  bulletin,  and  a  press  committee 
which  shall  edit  and  revise  the  reports  of  all 
clinical  proceedings  for  transmission  to  the 
medical  and  lay  press. 

Hospitals.  Each  hospital  in  which  clinics  are 
to  be  given  shall  appoint  a  committee  of  three, 
representing  all  services,  which  shall  be  responsible 
for  the  conduct  of  the  clinics  held  in  the  hospital. 
One  member  of  this  committee  shall  be  specifically 
charged  with  the  duty  of  telephoning  or  other- 
wise transmitting  each  afternoon  to  the  bulletin 
editor  at  headquarters  the  list  of  the  coming 
day's  clinics.  Each  hospital  shall  provide  an 
individual  who  shall  honor  or  take  up  the  tickets 
issued  at  headquarters  for  each  specific  demon- 
stration. 

Co-operation  of  central  office.  A  repre- 
sentative from  the  central  ofiice  will  work  with 
the  executive  committee  and  co-operate  as  far 
as  may  be  necessary  in  carrpng  out  the  details  of 
arrangements  at  headquarters,  prepare  tickets, 
clinical  bulletins,  etc.,  and  assist  in  the  smooth 
running  of  the  meetings. 

The  central  office  will  aid  through  recom- 
mendations in  the  selection  not  only  of  prominent 
clinicians  but  also  of  speakers  of  note  for  the 
afternoon  and  evening  meetings.  To  this  end  it  is 
essential  that  the  secretary  of  the  executive  com- 
mittee shall  at  all  times  keep  in  close  touch 
with  the  central  office  of  the  College. 

Co-operation  of  the  press.  Impersonal, 
ethical  publicity  is  essential  in  order  that  the 
state  clinical  meetings  may  exercise  the  widest 
influence.  To  this  end,  the  press  committee, 
appointed  by  the  committee  on  arrangements, 
shall  see  to  it  that  invitations  to  all  open  meet- 
ings and  summaries  of  daily  clinical  bulletins  are 
given  to  properly  selected  sources  of  publicity. 

All  reports  of  actual  clinical  procedure  sub- 
mitted to  the  public  press  shall  be  carefully  cen- 
sored by  the  press  committee,  which  shall  see  that 
nothing  is  published  which  does  not  conform  to 
the  strictest  standards  of  professional  ethics. 
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FiXANXES.  It  is  the  wish  of  the  College  that 
no  extra  expense  shall  be  borne  by  the  members 
of  the  College  in  the  city  in  which  the  meeting  is 
to  be  held.  An  allowance  of  not  to  exceed  S3. 00 
per  year  for  each  member  of  the  College  in  the 
state  will  be  made  by  the  central  ofhce  to  help 


defray  the  expenses  of  conducting  the  state 
meeting.  There  will  be  no  individual  registration 
fee.  Exhibits  by  publishing  houses  and  dealers 
in  surgical  instruments  and  supplies  may  be 
arranged  for  at  the  discretion  of  the  executive 
committee. 


STATE    SECTIONS    ALREADY    ORGANIZED 


During  the  month  of  May  state  sections  of  the 
Clinical  Congress  of  the  American  College  of 
Surgeons  were  formally  organized  in  North 
Carolina,   Pennsylvania,   and   Illinois. 

The  Executive  Committees  and  Congressional 
Representatives  of  these  states  are  as  follows: 

NORTH   CAROLINA 

Executive  Committee 

Chairman,  Jacob  F.  Highsmith,  Fayetteville 
Secretary,  J.  Wesley  Long,  Greensboro 
Counselor,  Hubert  A.  Royster,  Raleigh 

Representatives,  Term  expiring  1920 
Senatorial,  Samuel  H.  Lyle,  Franklin 
2nd  District,  James  Clarion  Parrott,  Kinston 
4th       "         Hubert  A.  Royster,  Raleigh 
6th       "         Robert  B.  Slocum,  Wilmington 
8th       "         James  Ernest  Stokes,  Salisbury 
loth       "         Marshall  H.  Fletcher,  Asheville 

Term  expiring  1921 

Senatorial,  Andrew  J.  Crowell,  Charlotte 
ist  District,  Julian  M.  Baker,  Tarboro 
3rd       "  Richard  X.  Duffy,  Xewbern 

5th       "  Charles  W.  Banner,  Greensboro 

7th       "         John  Wesley  Long,  Greensboro 
gth       "  Albert  M.  Whisnant,  Charlotte 

PENNSYL\^\XIA 

Executive  Committee 

Chairman,  Edward  ^lartin,  Philadelphia 
Secretary,  Donald  Guthrie,  Sayre 
Counselor,  William  L.  Estes,  Bethlehem 

Representatives,  Term  expiring  1920 

Senatorial,  John  G.  Clark,  Philadelphia 
2nd  District,  William  E.  Ashton,  Philadelphia 
4th         "         John  H.  Jopson,  Philadelphia 
6th        "        E.  E.  Montgomery-,  Philadelphia 
8th        "        Robert  G.  LeConte,  Philadelphia 
loth         "        Jonathan  ^I.  Wainwright,  Scranton 
12th         "         George  R.  S.  Corson,  Pottsville 
14th         "         Donald  Guthrie,  Sayre 
i6th         "        Harold  Leighton  Foss,  Danville 
i8th         "         George  B.  Kunkel,  Harrisburg 
20th         "         Edmund  W.  Meisenhelder,  Jr.,  York 
22nd        "         John  C.  Cope,  Greensburg 
24th         "         Albert  E.  Thompson,  Washington 
26th         "         William  L.  Estes,  Bethlehem 
28th        "        Clifford  C.  Marshall,  Sharon 


Representatives,  Term  expiring.  1920 — conlinnei. 
30th  District.  Otto  C.  Gaub,  Pittsburgh 
32nd        "       William  O'Xeill  Sherman,  Pittsburgh 
At  Large         John  J.  Buchanan,  Pittsburgh 
At  Large         Charles  B.  Penrose,  Philadelphia 
Term  expiring  1921 

Senatorial,  John  Walter  Park,  Harrisburg 
ist  District,  Ernest  Laplace,  Philadelphia 
3rd         "        Edward  P.  Davis,  Philadelphia 
5th         "        Barton  C.  Hirst,  Philadelphia 
7th         "        Richard  C.  Casselberrj-,  Chester 
9th         "        John  Light  Atlee.  Lancaster 
nth         "        Lewis  H.  Taylor,  Wilkes-Barre 
13th        "        Charles  D.  Schaeffer,  Allentown 
15th         "        Harry  J.  Donaldson,  Williamsport 
17th         "        John  R.  W.  Hunter,  Lewistown 
19th         "        John  B.  Lowman,  Johnstown 
2ist         "        Evan  O'X'eill  Kane,  Kane 
23rd        "        Daniel  S.  Rice.  Ebensburg 
25th        "        Harrison  A.  Dunn,  Erie 
27th         "        John  W.  Dixon,  Wilkinsburg 
29th        "        R.  R.  Huggins,  Pittsburgh 
31st         "        George  L.  Hays,  Pittsburgh 
At  Large  Edward  jNIartin,  Philadelphia 

At  Large         George  E.  de  Schweinitz,  Philadelphia 

ILLIXOIS 

Executr'e  Committee 

Chairman,  Carl  E.  Black,  Jacksonville 
Secretary,  Charles  E.  Kahlke,  Chicago 
Counselor,  O.  L.  Pelton,  Sr.,  Elgin 

Representatives,  Term  expiring  1920 

Senatorial,  E.  Wyllys  Andrews,  Chicago 
2nd  District,  John  R.  Pennington,  Chicago 
4th         "         George  Willard  Green,  Chicago 
6th         "        Harr\'  John  Stewart,  Oak  Park 
8th         "         Carl  Beck,  Chicago 
loth         "         William  Ross  Parkes,  Evanston 
12th         "         Joseph  W.  Smith,  Bloomington 
14th         "         Joseph  Barnes  Bacon,  IMacomb 
i6th         "         Charles  H.  Brobst,  Peoria 
i8th         "         Frank  M.  :\Iason.  Ross\-ille 
20th         "         Carl  E.  Black,  Jacksonville 
22nd        "         Charles  H.  Starkel,  Belle\alle 
24th         "         William  F.  Grinstead,  Cairo 
At  Large  Thomas  J.  Watkins,  Chicago 

At  Large  O.  L.  Pelton,  Sr.,  Elgin 

Term  expiring  192 1 

Senatorial,  William  R.  Cubbins,  Chicago 
ist  District,  Charles  E.  Kahlke,  Chicago 
3rd         "        Hugh  McKenna,  Chicago 
5  th        "        Albert  J.  Ochsner,  Chicago 
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Representatives,  Term  expiring  1921 — conlinuei. 

7th  District,  Allen  B.  Kanavel,  Chicago 

9th         "  Paul  Oliver,  Chicago 

nth         "  Raymond  G.  Scott,  Geneva 

13th         "  Jeremiah  H.  Stealy,  Freeport 

15th         "  Ralph  Charles  Matheny,  Galesburg 

17th        "  Samuel  M.  Wylie,  Paxton 

19th         "  James  S.  Mason,  Urbana 

2ist         "  George  N.  Kreider,  Springfield 

23rd         "  Jonathan  L.  Wiggins,  E.  St.  Louis 

25th         "  Henry  C.  Mitchell,  Carbondale 

At  Large  Frederic  A.  Besley,  Chicago 

Clinical  sections  have  now  been  organized  in 
the  following  states: 


North  Carolina 

Louisiana 

Texas 


Arizona 

California 

Oregon 


Utah 

Colorado 

Missouri 

Washington 

Idaho 

Montana 


Tennessee 

Kentucky 

Ohio 

Indiana 

Pennsylvania 

Illinois 


Several  of  these  states  have  announced  the 
date  of  their  first  annual  meeting. 

North  Carolina  claims  precedence  in  the  organ- 
ization of  state  sections  of  the  Congress,  having 
tentatively  effected  its  clinical  section  in  Novem- 
ber, 1919. 

The  Secretary-General  of  the  American  College 
of  Surgeons  is  proceeding  as  rapidly  as  possible 
with  the  organization  of  the  other  states  and 
provinces. 
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SOUND    DEADENING   IN   HOSPITALS 

By  RICHARD  E.  SCHMIDT,  F.A.I.A.,  Chicago 


NOISE  in  any  form  is  obviously  objection- 
able about  a  hospital;  whether  or  not  it  is 
caused  by  the  slamming  of  doors,  the  op- 
eration of  the  elevators  or  ventilating  machinery, 
or  by  persons  walking,  by  conversation,  or  by  a 
patient  in  pain.  Complaints  regarding  this 
annoyance  are  heard  about  almost  every  hospital 
to  a  greater  or  less  extent;  probably  more  today 
than  years  ago  before  the  use  of  fire-resisting 
construction  was  so  general. 

Quiet  in  hospitals  is  not  a  matter  of  architect- 
ural acoustics,  which  are  determined  by  the  form 
and  furnishings  of  rooms.  The  acoustics  of  halls, 
theaters,  etc.,  are  among  the  rational  engineering 
problems  and  perfect  acoustical  qualities,  that  is, 
perfect  hearing  by  every  listener  can  be  prede- 
termined; in  hospitals,  however,  the  problem  is 
quite  another  matter. 

The  floors,  partitions,  and  walls  of  buildings  of 
combustible  construction,  which  appear  to  be  less 
noisy,  are  constructed  of  many  pieces  and  have 
interior  air  spaces.  Building  felts  and  other 
combustible  materials  are  used.  Such  construc- 
tion is  not  permissible  in  fire-resisting  construc- 
tion, except  to  a  minor  extent.  The  numerous  air 
spaces,  which  help  in  preventing  the  passage  of 
sound,  form  fines  and  shafts  which  accelerate  the 
travel  of  fire. 

Fire-resisting  construction  of  any  kind  is  prac- 
tically vermin-proof,  and  does  not  contain  the 
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numerous  continuous  air  spaces  which  afford 
runways  for  mice  and  rats  and,  therefore,  has 
another  point  in  its  favor  over  combustible  con- 
struction. 

The  older  form  of  fire-resisting  construction, 
viz.,  structural  steel  beams  and  hollow  tiles,  also 
contained  many  air  spaces.  This  construction 
was  also  fairly  sound-proof.  With  the  advent  of 
reinforced  concrete  construction  and  the  use  of 
a  very  few  hard  materials,  buildings  were  soon 
found  to  be  unusually  noisy.  The  first  concrete 
buildings  had  solid  floor  slabs  with  finished  cement 
floor  surfaces  and  plaster  on  the  under  or  ceiling 
side.  Therefore,  in  substance,  there  was  only  one 
material,  sometimes  only  a  few  inches  in  thick- 
ness, between  two  stories;  hence,  sound  was  easily 
transmitted  from  one  floor  to  the  other.  The 
so-called  sanitary  floors,  such  as  magnesia  com- 
position, terrazzo,  and  tile,  are  also  dense  and 
comparatively  thin,  so  that  their  use  does  not 
decrease  the  travel  of  sound  to  any  considerable 
extent  when  used  on  such  construction. 

Newer  forms  of  reinforced  concrete  construction, 
in   combination  with  hollow  clay  tile,  g^^'psum 


Fig.  I.     Cross  section  of  ideal  construction. 


Fig.  2.     Diagonal  view  of  one  of  the  Evanston  sound- 
proof doors. 
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Fig.  3.     Chicago  Lying-in  Hospital,  birth  room, 
ness  and  lever  handles. 


The  doors  on  the  left  and  right  are  sound  proof.     Note  thick- 


domes,  or  steel  forms  which  require  suspended 
metal  lath  and  plaster  ceilings,  provide  additional 
air  spaces,  which  better  the  condition.  Such  forms 
of  construction,  when  used  in  hotels  and  apart- 
ment houses,  are  quite  satisfactory  because  of  the 
use  of  carpets,  rugs,  and  heavy  padding  under  the 
carpets.  Reinforced  concrete  construction  is 
considerably  cheaper  than  hollow  tile  and  steel, 
and  has  almost  completely  supplanted  the  latter, 
because  of  the  greatly  enhanced  cost  of  building. 

The  problem  of  sound  insulation  or  elimination 
is  a  difficult  one,  and  it  is  necessary  to  provide 
sound-absorbing  materials.  For  complete  in- 
sulation the  deadening  material  must  be  so  thick 
as  to  be  prohibitive,  although  relatively  thin 
layers  produce  an  appreciable  reduction  in  in- 
tensity of  sound  transmitted. 

Complete  absorption  of  sound,  or  the  preven- 
tion of  its  travel  from  one  room  to  another,  would 


probably  require  an  arrangement  consisting  of 
finished  rooms  completely  insulated  or  separated 
from  the  rooms  adjoining  on  the  sides,  from  the 
corridors  and  from  the  rooms  above  and  below. 
Such  an  arrangement  may  be  viewed  by  con- 
ceiving a  complete  building  with  all  unfinished 
walls,  floors,  and  partitions  in  place  with  another 
finished  set  of  rooms  within  the  rough  structure 
but  not  in  contact  with  it.  Obviously  this  is 
impossible,  for  the  inner  finished  floors,  walls,  and 
ceihngs  must  be  supported  on  the  structural 
floors;  but  the  floors,  walls,  and  ceiUngs  can  be 
placed  on  sound-absorbing  cushions,  with  sound- 
absorbing  connections  in  doorways  and  windows. 
In  this  way  a  complete  air  space  will  be  con- 
structed around  the  room,  as  shown  in  Figure  i. 
Such  an  arrangement  will  not  be  sound-proof, 
however,  unless  the  materials  in  the  floors,  par- 
titions, and  walls  are  of  such  a  nature  and  thick- 
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Fig.  4.     Chicago  Lying-in  Hospital. 


ness  that  sound  will  not  travel  across  the  air 
spaces. 

It  is  apparent  that  such  a  building  will  virtually 
consist  of  two  buildings,  i.e.,  it  would  require 
almost  double  the  amount  of  material  and  labor, 
and  cost  twice  as  much  as  the  ordinary  building; 
its  cost  is  consequently  prohibitive. 

The  Wallace  Clement  Sabin  Laboratory  of 
Acoustics  at  Geneva,  Illinois,  was  built  to  exclude 
all  sound  from  one  portion  to  another,  except  as 
it  passes  through  a  wall  the  transmission  of  which 
is  being  studied.  The  securing  of  this  condition  is 
exceedingly  difficult  and  the  building  essentially 
consists  of  two  entirely  separate  structures  under 
a  single  roof.  This,  together  with  the  fact  that  it 
was  necessary  to  build  it  of  massive  concrete  and 
brick  construction  probably  made  its  cost  un- 
usually great  in  proportion  to  the  space  enclosed. 
Heavy  steel  and  ice  box  doors  were  used  in  lieu  of 
ordinary  doors.  These  doors  were  placed  on  two 
sides  of  vestibules  which  function  as  sound  locks. 
Possible  transmission  from  room  to  room  by  a 
common  floor  construction  made  it  necessary 
that  the  rooms  be  separated  clear  to  the  founda- 
tion. The  walls  of  these  rooms  are  of  solid 
masonry  18  inches  thick,  and  the  foundations 
consist  of  successive  layers  of  sand,  hollow  tile, 


concrete,  several  layers  of  tarred  paper,  and  a 
concrete  wearing  surface.  Where  contact  was 
necessary,  layers  of  felt  were  placed  between 
adjoining  walls,  air  spaces  were  left  between 
walls,  for,  experience  has  shown  that  they  afford 
more  effective  insulation  than  a  reasonable  thick- 
ness of  felt  or  other  absorbing  material. 

Pasteur's  great  discoveries  were  soon  followed 
by  a  general  demand  for  the  use  of  impervious  and 
non-shrinking  materials  for  floors,  walls,  ceilings, 
and  all  other  parts  of  a  hospital,  and  labor  costs 
required  the  use  of  materials  which  could  be 
quickly  and  easily  cleaned.  This  demand  was 
met  by  manufacturers  of  all  classes  of  building 
material  by  supplying  dense  hard  plasters, 
enamel  paints,  glazed  tiles,  white  glass,  metal 
trim,  metal  doors,  composition  floors,  terrazzo 
and  tile  floors,  all  of  which  excellently  served  the 
demand  for  easy  and  perfect  cleansing;  their  use 
increased  the  difficulty  for  they  have  great  sound- 
reflecting  power  and  resist  sound  transmission 
very  little.  Consideration  of  only  one  of  these 
materials,  viz.,  wall  plaster,  will  illustrate  the 
effect  of  the  demand.  The  old  form  of  lime,  sand, 
and  hair  or  wood  fiber  was  rather  porous  and 
absorbing  but  the  modern  cement  wall  plaster 
is  much   denser   and   harder,  and   hard   glossy 
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Michael  Reese  Hospital,  exterior. 


enamel  paints  increase  its  reflecting  power  and 
decrease  its  sound  absorption. 

Thick  soft  cartridge  papers  or  Lincrusta  Wal- 
ton, or  canvas  covered  felt  may  be  suitable  ex- 
pedients in  offices  and  homes,  but  are  improper 
for  hospital  use. 

Fire-resisting  and  sound-absorbing  material 
which  has  an  artistic  appearance  and  which  can 
be  molded  and  ornamented  to  resemble  coarse 
stone  or  terra  cotta  and  made  in  thin  slabs  or 
blocks,  is  manufactured  by  the  R.  Guastavino 
Co.,  of  New  York.  This  material  contains  in- 
numerable air  cells  and  appears  to  consist  of 
round  grains  resembling  roe.  It  is  eminently 
suitable  for  lobbies,  entrances,  chapels,  and 
lecture  halls,  but  too  porous  and  expensive 
for  general  use  in  hospitals.  It  is  easily 
soiled  if  used  within  6  or  7  feet  of  the 
floor.  Painting  would  decrease  its  absorbing 
power  and  destroys  its  natural  pleasing  color 
which  requires  no  further  finish  for  ornamental 
purposes. 


To  build  complete  partitions,  walls  and  floors 
of  sound-absorbing  material  of  high  efficiency  is 
impracticable  on  account  of  expense  or  combus- 
tibility and  in  some  cases  structurally.  It,  there- 
fore, appears  necessary  to  build  the  structure  and 
partitions  of  the  materials  generally  used,  which 
are  the  cheapest  for  building  purposes,  and  to 
interline  these  building  elements  with  layers  or 
diaphragms  of  absorbing  material  which  will 
produce  an  appreciable  reduction  in  the  intensity 
of  the  sound  transmission. 

Felt,  felt  paper,  mineral  wool,  asbestos,  and 
cork,  all  of  which  contain  minute  air  cells,  are 
quite  effective.  Any  of  these  can  be  used  in 
floors  and  covered  on  the  wearing  surfaces  by 
tile,  terrazzo,  cement,  etc.,  but  it  is  difficult  to 
use  anv  of  them  except  cork  in  connection  with 
walls  or  partitions,  for  it  is  obvious  that  it  would 
be  necessary  to  build  hollow  partitions,  the  cost 
of  which  is  usually  double  that  of  the  single 
partition.  Inasmuch  as  wall  plaster  and  cement 
will  adhere  to  cork  and  cork  can  be  appHed  to  one 
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f*  Fig.  6.     Piano  Practice  Hall  of  Xorthwestern  University 
School  of  IMusic. 


side  of  a  partition  or  the  underside  of  a  ceiling, 
against  walls  and  on  floors,  this  material  in  the 
form  of  compressed  sheets,  appears  to  be  the  most 
suitable  and  reasonable  in  cost.  It  has  been  used 
successfully  for  all  sides  of  operating,  delivery, 
and  labor  rooms,  and  after  the  plastering  and  floor 
surfaces  were  applied  their  appearance  does  not 
differ  from  the  ordinary  tiled  and  plastered  room. 

Further  to  confine  and  afcscrb  sound  originat- 
ing in  these  rooms,  special  sound-proof  doors  are 
used.  These  doors  are  built  up  of  two  thin  wooden 
doors  joined  by  small  metal  spacers  forming  an 
air  space  partially  filled  by  a  thick  sheet  of  felt. 
The  space  between  the  two  doors  also  contains  a 
"parallelogram  of  steel  bars  operated  by  the  lever 
handle  of  the  latch,  which  presses  strips  of  com- 
pressed felt  against  the  three  sides  of  the  frame 
and  the  floor  when  the  door  is  closed  and  the 
lever  is  pushed  downward,  and  simultaneously 
engages  the  door  latch  with  the  strike  plate. 
Such  doors  are  made  under  patents  of  Irving 
Hamlin,  of  Evanston,  Illinois,  and  have  func- 
tioned satisfactorily  in  Michael  Reese  Hospital 
and  Lying-in  Hospital,  Chicago,  and  the  Piano 
Practice  Hall  of  Northwestern  University  School 
of  Music  (Figs.  2,  3,  4,  5,  and  6). 

This  is  a  superior  door  for  telephone  booths, 
and  inasmuch  as  it  hermetically  seals  the  opening 
it  can  also  be  used  to  advantage  for  vapor  bath 
rooms,  for  communicating  doors  of  suites  and 
bath  rooms  and  to  facilitate  fumigation  or  dis- 
infection. 

Nalecod,  a  proprietary  combination  of  pow- 
dered and  fibrous  materials  mixed  with  Portland 
cement,  sand,  and  water,  makes  a  plastic  mortar 
that  sets  and  forms  a  tough  elastic  mass  filled 
with  air  cells,  into  which  nails  or  screws  can  be 


Fig.  7.  Perspective  of  Stevens"  system  of  floor  deaden- 
ing. 

driven  as  rapidly  as  into  wood.  It  is  vermin- 
proof,  fireproof,  light,  and  quite  sound-absorbing 
and  furnishes  an  excellent  base  for  flooring  of  all 
kinds.  Its  elasticity  compensates  the  varying 
rates  of  expansion  and  contraction  of  the  struc- 
ture of  a  building  and  composition,  terrazzo, 
mosaic,  tile,  and  other  forms  of  flooring,  and  is, 
therefore,  a  valuable  additional  building  material. 

Hardwood  flooring,  if  laid  on  Nalecod,  in  pieces 
16  or  18  inches  in  length,  in  herringbone  pattern, 
and  thoroughly  finished  with  wax  affords  an 
excellent  sound-absorbing  floor,  which  will  not 
shrink  to  such  an  extent  that  it  will  have  open 
joints  of  the  dimensions  which  has  made  wood 
flooring  in  its  ordinary  form  objectionable  for 
modern  hospital  use. 

Stevens'  system  of  floor  deadening  (Figs.  7,  8, 
and  q)  has  been  unusually  successful  for  use  in 
apartment  houses  and  hotels  where  wooden  floors 
have  been  used,  and  inasmuch  as  a  filling  of  dry 
cinders  is  used  in  lieu  of  the  customary  moist 
filling,  containing  cinder  concrete,  wood  floors  do 
not  shrink  to  the  same  extent  as  they  do  when 
used  on  the  older  form  of  construction.  It  con- 
sists of  small  metal  supports  or  chairs,  which  are 
bedded  in  cement  mortar  about  18  inches  apart 
and  support  wood  nailing  strips  in  U-shaped 
recesses  lined  with  felt.  These  strips,  to  which  the 
flooring  is  nailed,  are  placed  16  inches  from  center 
to  center.  The  space  between  and  under  the 
nailing  strips  is  filled  with  a  course  of  clean  dry 
steam  boiler  cinders  to  a  depth  of  about  3  inches. 
Partitions  can  also  be  supported  on  similar  chairs 
and  assist  greatly  in  stopping  the  transmission  of 
sound. 
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Fig.  8.  Plan  and  section  of  Stevens'  system  of  floor 
deadening  on  fireproof  construction. 

Elevator,  ventilating,  and  other  machinery 
should  be  placed  in  insulated  rooms,  on  special 
pads  formed  of  cork,  wood,  and  felt  in  alternating 
layers  or  combinations  of  Stevens'  padded  chairs 
and  strips  which  can  be  used  in  sufficient  number 
to  carry  heavy  machines. 

Pumps,  fans,  vacuum  pumps,  and  other  ma- 
chines should  be  connected  to  pipes  and  ducts  by 
flexible  rubber,  felt  or  canvas  connections,  which- 
ever may  be  the  most  suitable;  these,  and  felt 
curtains  hung  in  chambers  in  connection  with 
large  air  ducts,  will  absorb  sound  which  would 
otherwise  be  transmitted  from  the  machinery  to 
remote  parts  of  the  building. 

The  electric  control  of  elevators  need  not  be  in 
spaces  directly  connected  to  the  elevator  shaft, 
but  can  be  placed  in  insulated  chambers  at  anv 
convenient  point,  however  distant  from  machine. 

Noise  caused  by  electric  switches  in  making  and 
breaking  contacts  is  particularly  penetrating, 
especially  during  the  night  when  general  noises 
do  not  prevail. 

Elevator  shafts  should  not  open  on  room  cor- 
ridors, but,  on  a  separate  hall  or  entry,  inasmuch 
as  the  noise  caused  by  the  latch  of  the  metal 
shaft  doors  and  of  the  elevator  is  difficult  to 
eliminate. 

Latches  should  be  omitted  on  interior  doors 
and  they  should  be  equipped  with  a  good  check 
and  spring  to  close  them  noiselessly.  If  so  ar- 
ranged they  can  be  pushed  to  open  in  one  direc- 
tion and  if  suitably  shaped  hooks  are  provided 
on  the  other  side  of  the  doors,  they  can  be  opened 


Fig.  9.  Detail  of  Stevens'  system  of  floor  deadening  on 
fireproof  construction. 

in  the  other  direction  by  the  forearm,  which  will 
permit  a  nurse  to  carry  a  tray  or  other  similar 
article  in  both  hands. 

Corridors  are  magnified  speaking  tubes  and 
sound  will  be  reflected  from  walls,  ceiling,  and 
floor,  first  from  one  and  then  from  another,  losing 
some  little  sound  at  each  reflection  but  usually 
continuing  from  end  to  end.  Inasmuch  as  there 
are  a  comparatively  small  number  of  people  in 
corridors,  no  draperies,  and  almost  no  pilasters 
or  projections,  and  as  the  wall  and  ceiling  surfaces 
and  floors  are  hard,  very  little  sound  is  absorbed. 

Dividing  their  length  by  partitions  would  help 
but  partitions  of  ordinary  construction  would 
obstruct  light  and  are,  therefore,  not  practical, 
but  conditions  can  be  bettered  considerably  by 
placing  partitions  of  light  steel  and  glass  at 
intervals.  These  do  not  obstruct  light  and  if  the 
doors  are  wide,  double  acting,  and  the  glass  well 
protected  by  push  bars  they  do  not  offer  much 
obstruction  to  travel.  Obviously  any  section  of 
a  corridor  without  windows  should  be  ventilated 
by  mechanical  means. 

Of  all  the  floors  in  a  hospital,  the  corridor  floors 
require  deadening  the  most.  Not  only  should 
they  be  insulated  to  prevent  the  travel  of  sound 
to  spaces  under  them  but  sound  caused  by  walk- 
ing should  be  absorbed  before  it  can  annoy 
patients  on  the  same  floor.  Loose  runners  of 
rubber  or  matting  are  objectionable  for  obvious 
reasons  and  it  is  wasteful  to  cover  a  good  tfle  or 
terrazzo  floor;  it,  therefore,  seems  more  ad\dsable 
to  arrange  recesses  in  the  hard  materials  of  the 
same  thickness  as  sound-absorbing  materials, 
such  as  cork,  rubber  tile,  linoleum,  elastic  tile, 
and  to  cement  these  solidly  to  a  comparatively 
inexpensive  Portland  cement  base,  or  on  Nalecod. 
Borders  of  hard  material  are  admissible  and 
desirable  on  account  of  easy  cleansing  and  at- 
tractive appearance. 
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FOR  the  past  live  years  the  writers  have 
been  concerned  in  a  conjoined  study 
of  certain  obscure  bone  lesions,  occur- 
ring in  the  orthopedic  service  of  the  Children's 
Hospital.  In  cases  where  the  diagnosis  of  a 
bone  lesion  was  in  doubt,  the  pathologist 
has  been  present  when  operations  were  to  be 
performed,  and  has  taken  his  own  specimen 
when  the  bone  was  opened,  so  that  if  possible 
an  immediate  diagnosis  could  be  made  by 
frozen  section,  and  the  operative  wound 
treated  accordingly.  When  the  pathologist 
could  not  make  a  diagnosis  in  this  way,  the 
specimen  was  taken  to  the  laboratory,  studied, 
and  reported  on  later. 

The  cases  presented  are  those  in  which  there 
was,  in  the  minds  of  the  writers,  doubt  as  to 
the  correct  diagnosis  from  the  X-ray  and 
other  data  available  before  operation.  Each 
case  will  be  presented  with  a  short  clinical 
history,  an  X-ray,  and  a  pathological  report. 

The  writers  are  indebted  to  Percy  Brown, 
radiologist  of  the  Children's  Hospital,  for 
co-operation  in  the  study,  and  to  John  J. 
Morton,  of  Boston,  also  a  hospital  associate, 
for  much  labor  in  the  collection  and  arrange- 
ment of  the  data. 

Considering  the  behavior  of  bone  in  general, 
as  studied  by  the  X-ray,  it  seems  to  be  a 
structure  of  very  limited  reaction  to  patho- 
logical conditions.  Regarded  from  this  point 
of  view,  there  seem  to  be  only  three  reactions 

iprom  the  Orthopedic  Clinic  of  the  Children's  Hospital  and 


possible  in  bone.  These  are:  (i)  atrophy 
or  diminution  in  lime  content;  (2)  destruc- 
tion of  bone  tissue,  local  or  general;  (3)  a 
formative  process,  characterized  by  formation 
of  new  bone,  or  a  condensation  of  existing 
bone  around  a  focus  of  disease. 

The  general  point  of  view  with  regard  to 
these  processes  has  been  that  tuberculosis  is 
largely  destructive  in  character;  that  the 
destructive  action  is,  as  a  rule,  general;  that 
tuberculosis  is  characterized  by  marked 
atrophy  of  the  affected  bone,  with  perhaps 
atrophy  of  contiguous  bones  in  the  same  Hmb ; 
and  that  it  occurs  in  the  region  of  the  epiphy- 
sis. 

Osteomyelitis  has  been  generally  regarded 
as  a  process  at  first  destructive  in  character, 
and  then  formative,  the  formative  process 
generally  becoming  dominant. 

Syphihs  has  been  considered  as  the  most 
purely  formative  of  the  three  processes,  with 
some  element  of  destruction,  but  much  more 
formative  than  either  of  the  others  mentioned. 

When  the  writers  attempted  to  study, 
from  the  point  of  view  of  pathological  findings. 
X-rays  taken  of  cases  prior  to  operation,  it 
became  evident  that  this  criterion  could  not 
be  depended  upon;  that  tuberculosis,  which 
has  ordinarily  been  spoken  of  as  occurring  in 
the  articular  ends  of  bones,  might  occur  in  the 
shaft,  and  that  it  might  be  almost  a  purely 
formative    process,    or    that    the    formative 

the  Department  of  Pathology  of  the  Harvard  Medical  School. 


112 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


Fig.  I,  Case  i. 

process  might  exist  with  the  destructive 
process,  and  ultimately  become  dominant; 
and  that  a  local  destructive  process,  indis- 
tinguishable from  the  so-called  Brodie's 
abscess,  might  occur  in  a  pure  tuberculosis, 
so  that  a  localized  cavity  in  bone,  well  walled 
off,  might  occur  in  this  disease.  It  appeared 
also  that  a  wedge-shaped  destruction  in  the 
articular  end  of  the  bone,  with  the  base  of  the 
wedge  toward  the  joint,  might  occur  both  in 
tuberculosis  and  osteomyelitis,  and  that 
under  these  circumstances  the  two  were 
practically  indistinguishable.  The  errors  in 
diagnosis,  in  the  experience  of  the  writers, 
have  more  often  consisted  in  mistaking 
tuberculosis  for  other  things  than  in  mistaking 
other  things  for  tuberculosis.  A  curious 
punched  out  lesion  of  the  skull  was  identified 
pathologically  in  two  cases  as  being  definitely 
tuberculosis.  The  other  confusion  which  was 
most  troublesome  arose  between  osteomyelitis 
and  syphilis,  two  cases  involving  the  lower 
end  of  the  fibula  being  shown  which  will  be 
seen  to  be  in  X-ray  appearances  practically 
identical.  Again,  the  stage  of  repair  in 
osteomyelitis  may  be  seen  in  the  X-ray  of 


two  tibee  to  be  very  similar  in  s\^hiHs  and 
osteomyelitis. 

As  it  has  appeared  to  the  writers,  the 
problem  of  dift'erentiating  the  three  con- 
ditions mentioned  by  means  of  the  X-ray,  is 
not  encountered,  as  a  rule,  in  the  routine 
case  in  which  a  purely  destructive  lesion 
is  most  often  tuberculosis.  The  lesion  of 
rapid  destruction,  with  marked  formative  ac- 
tivity, is  generally  osteomyelitis,  and  the 
purely  formative  process  is  most  likely  to  be 
sx-philis.  The  serious  problem  of  differential 
diagnosis  occurs  most  often  in  cases  in  which 
focal  lesions  are  present,  in  which  the  phe- 
nomena of  formative  and  destructive  activity 
have  become  so  mixed  tha,t  without  the 
pathological  examination,  in  many  of  them, 
the  diagnosis  is  impossible.  The  advantage  of 
such  a  diagnosis  made  during  the  operation 
is  evident  to  any  surgeon,  because  it  guides 
him  in  the  treatment  of  the  bone  cavity,  and  is 
often  the  direct  factor  in  deciding  whether 
or  not  to  close  such  a  cavity. 

In  addition  to  the  three  conditions  of 
tuberculosis,  osteomyelitis,  and  syphiHs,  cer- 
tain other  bone  lesions  are  shown,  which 
have  a  bearing  on  the  question  of  diagnosis. 
A  short  summary  of  the  case  histories  will 
be  presented,  the  salient  pathological  facts 
discussed,  and  conclusions  drawn  as  warranted . 

Case  i.  Tuberculosis.  J.  Z.,  age  3J2  years,  first 
seen  in  the  out-patient  department  of  the  Children's 
Hospital  on  July  30,  1913.  Complaint:  swelling 
of  ankle;  pain  at  times;  lameness. 

Examination  showed  the  right  ankle  swollen, 
fluctuant,  with  limited  motion.  X-ray  examination 
revealed  a  large  area  of  absorption  at  the  lower  end 
of  the  tibia,  extending  part  way  through  the  epi- 
physeal cartilage  (Fig.  i.  Case  i).  A  plaster  cast 
applied  August  2,  1913.  February,  1914,  the  patient 
was  admitted  to  the  Children's  Hospital. 

The  family  and  past  history  negative. 

Present  illness.  The  symptoms  have  been  present 
for  2  years,  history  indefinite.  The  child  could  not 
walk  and  had  pain  and  swelling  of  the  right  ankle. 

Examination.  The  child  was  normal  except  for 
the  local  condition,  a  sweUing  of  the  right  leg  from 
the  ankle-joint  to  just  above  the  middle.  The 
swelHng  is  globular,  not  tender,  not  reddened.  One 
inch  above,  and  slightly  external  to  the  external 
malleolus,  there  is  the  remains  of  an  old  sinus  which 
has  now  closed.  There  is  marked  limitation  in  the 
movement  of  the  ankle-joint.  The  reflexes  are 
normal.  There  is  one-half  inch  lengthening  of  the 
right  leg. 
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Operation,  February  21,  1914.  by  Dr.  Lovctt. 
Through  an  incision  a  piece  of  cortex  was  removed 
and  sent  for  frozen  section  examination.  The  cavity 
of  the  bone  was  explored  and  much  caseous  material 
discovered  and  curetted. 

Pathological  report.    Tuberculosis. 

Case  2.  Tuberculosis.  N.  G.,  age  5  years,  ad- 
mitted to  the  Children's  Hospital  November  15,  igi6. 
The  family  and  past  history  is  unimportant. 

Present  illness.  The  patient  fell  on  the  ice  one 
year  ago  injuring  the  left  ankle.  The  ankle  has  been 
swollen  and  painful  and  tender  to  pressure.  There 
have  been  no  night  cries,  and  no  loss  of  flesh. 

Examination.  There  is  shght  adenopathy  in  the 
groins  and  the  neck.  A  healed  ulcer  is  seen  over  the 
head  of  the  left  radius;  two  healed  ulcers  over  the 
lower  end  of  the  right  feniur  on  the  lateral  surface; 
two  over  the  medial  surface  of  the  right  calf;  one 
over  the  left  thigh,  lateral  aspect.  The  left  ankle  is 
limited  in  motion  in  dorsi  and  plantar  position,  and 
there  is  slight  lateral  mobility.  There  are  two  scars 
in  front  of  the  external  malleolus  and  a  discharging 
sinus  in  the  space  between  the  external  malleolus 
and  the  tendo  achillis. 

The  temperature  on  admission  was  99°.  The 
patient  has  an  evening  rise  of  temperature  to  99 . 5 
and  100°.  The  pulse  averages  90.  White  blood 
corpuscles  9200.  The  urine  is  normal;  von  Pirquet 
positive  in  18  hours;  Wassermann  not  done. 

X-ray  examination  shows  a  destructive  process 
at  the  lower  end  of  the  tibia  extending  close  to  the 
epiphyseal  line;  marked  bone  atrophy,  and  no 
periosteal  reaction  (Figs.  2  and  3,  Case  2.) 

On  November  23,  1916,  the  leg  was  put  in  a 
plaster  cast. 

Operation  December  i,  1916,  by  Dr.  Thorndike. 
The  cavity  in  the  tibia  was  curetted  and  snippings 
handed  to  Dr.  Wolbach  for  diagnosis.  One  of  the 
superficial  skin  ulcers  on  the  right  thigh  was  excised 
for  microscopic  examination. 

On  December  7,  1916,  the  patient  was  discharged 
to  Wellesley,  in  plaster. 


Fig.  4. 


Case  3. 


Fig.  5- 


Pathological  report,  December  j,  igi6,  by  Dr. 
Wolbach.  Tuberculosis  of  the  skin.  Tuberculosis  of 
bone. 

Case  3.  Osteomyelitis.  H.  K.,  age  10  j-ears, 
admitted  to  the  Children's  Hospital,  January  6,  191 7. 
The  family  history  is  negative.  The  patient  had 
measles  at  3,  whooping  cough  at  4. 

Present  illness.  Two  weeks  ago  the  child  had  pain 
in  the  leg  and  couldn't  walk  for  about  a  week.  The 
left  leg  has  been  swollen  and  red.  Two  days  ago 
it  was  better  and  the  patient  was  up  and  around. 
Yesterday  it  was  worse,  and  he  suft'ered  much  pain, 
and  there  was  much  sweUing  and  redness. 

Examination  was  negative  except  for  local  con- 
dition. The  left  ankle-joint  was  red,  painful,  and 
swollen.  No  motion  permitted.  The  foot  was  held 
in  30  degrees  plantar  flexion.  There  was  fluctuation 
posterior  to  both  malleoli.  Pressure  causes  pain. 
The  von  Pirquet  was  negative  in  48  hours,  negative 
in  60  hours;  the  bovine  test  was  positive  in  36 
hours.  The  urine  was  normal.  White  blood  cor- 
puscles numbered  17,800. 

X-ray  examination  discloses  a  destructive  process 
of  the  lower  end  of  the  tibia  extending  through  the 
epiphyseal  line.  There  is  no  thickening  of  the  bone 
(Figs.  4  and  5.  Case  3). 

Operation.  January  24,  1917,  by  Dr.  Lovett. 
Sequestrotomy.  On  February,  191 7,  the  patient  was 
discharged  to  Wellesley,  in  bivalved  cast. 

Pathological  report.  Dr.  Wolbach.  Granulations 
and  cicatricial  tissue  from  medulla  of  bone. 

C.A.SE  4.  Osteomyelitis.  E.  R.,  age  10,  seen  first 
in  the  Out-Patient  Department  of  the  Children's 
Hospital,  July  18,  1916,  at  which  time  the  patient 
complained  of  pain  in  right  leg.  The  pain  had  been 
worse  at  night  for  one  year.  The  patient  was  admit- 
ted to  the  hospital,  January  16,  1917. 
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Case  4. 


The  father  died  of  tuberculosis.  One  brother  is 
suspected  of  having  tuberculosis  of  the  knee.  Other- 
wise the  family  history  is  negative. 

The  patient  had  whooping  cough  4  years  ago, 
mumps  4  years  ago,  measles  2  years  ago,  abscesses 
on  neck  7  years  ago,  tonsils  removed   i  year  ago. 

Present  illness.  One  year  and  a  half  ago  the  patient 
had  pain  in  the  right  ankle,  diagnosed  as  rheumatic. 
The  tonsils  were  removed.  During  summer  of  last 
year  he  had  severe  pains  in  right  ankle  at  night, 
and  night  cries.  The  pain  extended  to  the  knee  and 
hip  and  centered  in  the  ankle.  He  lost  some  weight, 
was  tired,  and  had  headaches. 

Examination.  The  patient  was  normal  e.Kcept  for 
local  condition.  Over  the  anterior  and  lateral  surface 
of  the  lower  one-third  of  the  right  tibia,  there  is  a 
slight  swelling  which  is  tender  on  pressure.  There 
is  no  redness,  local  heat,  or  sense  of  fluctuation. 
The  bone  surface  does  not  feel  rough. 

The  von  Pirquet  was  negative  in  12  hours,  positive 
in  24;  Wassermann  negative.  White  blood  corpuscles 
9900.  The  urine  is  normal.  The  patient  runs  a 
temperature  from  normal  to  100°  with  afternoon 
rises,  and  a  pulse  average  around  90. 

X-ray  examination  shows  an  area  of  absorption 
at  lower  third  of  shaft  of  fibula  with  considerable 
cortical  thickening  (Figs.  6  and  7,  Case  4). 


Operation,  January  25,  1917.  An  incision  was 
made  and  a  hole  bored  into  the  fibula.  This  led 
to  a  small  cavity  the  size  of  a  pea.  A  specimen  was 
taken  out  for  diagnosis  and  the  wound  closed  with- 
out drainage.  Dr.  Wolbach  reports  chronic  inflam- 
matory osteomyelitis.  The  patient  was  discharged 
February  8,  191 7,  to  Wellesley,  in  plaster  cast. 

On  February  22,  191 7,  the  wounds  were  healed, 
and  the  general  condition  was  excellent. 

Pathological  report,  Dr.  Wolbach.  The  slide  is  of  a 
small  piece  of  cancellous  bone  of  unusual  density, 
with  irregular  arrangement  of  trabeculas.  The 
interstices  contain  chiefly  loose  textured  fibrous 
tissue  in  which  are  a  few  fat  cells.  There  are  no 
acute  lesions.    Diagnosis:    late  repair  of  bone. 

Case  5.  Syphilis.  F.  M.,  age  5,  admitted  to  the 
Children's  Hospital,  October  13,  191 7.  The  maternal 
grandmother  died  of  tuberculosis  of  the  lungs. 
The  mother  had  one  miscarriage  at  3  months,  3  years 
after  birth  of  the  patient.  Otherwise  the  family 
history  is  negative.  The  patient  had  pneumonia  at 
3  and  general  furunculosis  during  the  summer  of  this 
year.    Otherwise  nothing  abnormal  is  found. 

Present  illness.  The  trouble  began  two  weeks  ago 
when  the  patient  objected  to  having  the  shoe  laced 
tightly.  She  said  she  bumped  her  foot  against  the 
bed.    She  had  no  limp.    The  foot  gets  sore  on  exer- 
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Fig.  8. 


Case 


Fig.  9. 


cise.  She  has  been  in  bed  for  a  week.  She  has  had 
no  fever,  and  the  pain  is  not  worse  at  night. 

Examination.  The  right  cornea  has  an  ulcer. 
There  is  crusting  of  the  anterior  nares,  and  indura- 
tion of  the  left  tonsil.  The  glands  are  enlarged  on 
both  sides  of  the  neck.  The  epitrochlears  are  not 
enlarged.  Knee-jerks  are  exaggerated.  The  ankles 
and  lower  quarter  of  both  legs  are  some  enlarged. 
There  is  a  bony  thickening  of  both  tibulge,  more 
marked  on  the  left.  There  is  considerable  oedema 
of  tissues  over  the  lower  end  of  left  fibula,  and  ques- 
tionable fluctuation  2  inches  above  the  external 
malleolus.  There  is  no  tenderness.  There  is  apparent 
thickening  of  the  anterior  border  of  the  left  tibia. 
There  is  no  marked  roughening.  Th  •  circumferences 
of  the  thighs  and  calves  are  the  same.  The  circum- 
ference of  the  left  ankle  is  6 .  5  inches,  and  of  the  right 
6  inches.  There  is  slight  contraction  of  the  adductor 
muscles. 

White  blood  corpuscles  11,300.  The  von  Pirquet 
is  slightly  positive  in  18  hours.  The  Wassermann  is 
positive.  The  urine  is  negative.  Temperature  as 
high  as  101°,  but  usually  around  99°  to  99.5°.  Pulse 
averaged  80. 


X-ray  examination  shows  a  destructive  process 
involving  the  lower  end  of  the  fibula  not  extending 
through  the  epiphysis,  with  very  httle  bony  thick- 
ening (Figs.  8  and  9,  Case  5). 

October  19.  Case  thoroughly  studied  and  diag- 
nosticated both  by  X-ray  and  positive  Wassermann 
to  be  that  of  syphilis  of  the  bone.  The  patient  was 
started  on  mercury  treatment,  and  discharged  to 
out-patient  department. 

July  10,  1918,  re-admitted  to  house.  Dr.  Soutter, 
who  lias  been  following  the  case,  thinks  the  processes 
are  increasing.  Examination  shows  hard  area  about 
2  inches  in  diameter  over  internal  left  malleolus. 

Operation,  July  13,  191 8.  by  Dr.  Sever.  An  in- 
cision was  made,  the  periosteum  incised,  and  bone 
exposed.  The  periosteum  was  much  thickened.  The 
bone  was  opened  into  the  medullarv  cavity,  and 
a  small  amount  of  pus  evacuated.  The  cavity  was 
packed  with  gauze,  and  the  wound  closed  with 
drainage. 

July  2^,  1 918,  no  report  has  been  received  from 
specimen  of  bone  curetted  out  of  fibula. 

Julv  31,  the  patient  was  discharged  home,  in 
plaster  cast. 
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Fig.  lo,  Case  6. 

Case  6.  Tuberculosis.  E.  A.,  age  2  ii/'i2  years, 
admitted  to  the  Children's  Hospital,  August  13, 
1918.    The  family  and  past  history  is  unimportant. 

Present  illness.  Two  years  ago  the  patient  fell 
down  stairs.  The  ankle  swelled,  and  has  remained 
swollen  ever  since.  He  was  unable  to  walk  or  sit 
for  several  months,  then  got  so  he  could  walk,  but 
Umped  all  the  time.  One  month  ago  the  mother 
noticed  that  the  ankle  was  becoming  reddened  and 
swollen  on  the  outer  side.  He  has  not  walked  on  it 
since.  He  wakes  frequently' at  night  crying  with 
pain  in  ankle. 

Examination.  There  were  several  areas  of  skin 
eruption  over  the  left  chest  and  back,  consisting  of 
small  bUsters  and  serous  crusts,  surrounded  by 
slightly  indurated  edges.  The  right  ankle  is  gen- 
erally swollen  and  there  is  a  large  fluctuant  reddened 
swelling,  the  size  of  a  walnut,  over  the  external 
malleolus,  which  is  tender  on  pressure.  There  is 
local  heat  present.  The  motions  of  the  ankle  are 
slightly  limited. 

Temperature  of  the  up-and-down  type.  After- 
noon rises  to  100°.  Pulse  no  to  120.  The  urine  is 
normal.  Von  Pirquet  negative  in  48  hours.  White 
blood  corpuscles  14,000. 

X-ray  examination  shows  destructive  lesion  of 
the  lower  end  of  the  tibia  with  marked  bone  atrophy. 
Part  of  the  epiphysis  is  destroyed  and  there  is 
increased  density  over  the  ankle-joint  (Fig.  10. 
Case  6). 


Operation,  August  16,  igi8.  by  Dr.  Lovett.  An  in- 
cision was  made  over  the  abscess.  A  small  amount 
of  pus  escaped.  The  abscess  connects  with  the 
ankle-joint.  The  outer  surface  of  the  astragalus  is 
found  eroded.  Several  small  pieces  of  granulation 
tissue  were  taken  for  imm-.diate  diagnosis.  Dr. 
Wolbach  examined  them  and  reported  tuber- 
culosis.   The  wound  was  closed  without  drainage. 

August  15,  Dr.  White  reports  skin  lesions  are 
impetigo  contagiosa.  September  5,  1918,  dis- 
charged home,  in  plaster  cast. 

Case  7.  Syphilis.  E.  D.,  age  62/12  years,  ad- 
mitted to  the  Children's  Hospital,  August  12,  1918. 
The  family  history  is  unimportant.  The  patient  was 
a  normal  child.  He  had  whooping  cough  3  weeks  ago, 
mumps  I  year  ago.  Fifteen  months  ago  he  fell  off 
of  a  high  ice  chest.  The  next  day  he  had  pain  in  the 
left  knee  and  walked  with  a  Limp.  The  knee  showed 
fluid  in  the  joint  (examined  at  the  Children's  Hos- 
pital January  27,  1917.  Advised  rest  for  a  week.) 
On  July  7,  191 7,  X-ray  examination  showed  a  focus 
in  the  tibia,  line  of  epiphysis,  and  he  was  recommend- 
ed to  the  hospital.  During  the  last  week  he  has  com- 
plained of  pain  in  the  shin. 

Examination.  The  inguinal  glands  are  enlarged. 
There  is  a  shght  swelling  over  the  upper  third 
of  the  left  leg,  more  marked  local  swelhng  on  the 
inner  side  one-half  inch  below  the  knee-joint.  There 
is  tenderness  over  this  area  and  the  upper  third  of 
the  tibia. 

Temperature  99°,  with  afternoon  rises  to  100°. 
Pulse  averages  no.  The  urine  is  normal. 
White  blood  corpuscles  12,000.  The  von  Pirquet 
test  is  negative  in  48  hours;  the  Wassermann  test  is 
positive. 
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Fig.  12. 
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Case  8. 


X-ray  examination  shows  a  destructive  process 
in  the  upper  end  of  the  left  tibia  extending  to  but 
not  through  the  epiphyseal  line.  There  is  no  cortical 
or  periosteal  reaction  (Fig.  11,  Case  7). 

Operation,  August  16,  igi8,  by  Dr.  Lovett.  An  in- 
cision was  made  over  the  tibia  just  below  the  knee. 
The  periosteum  was  found  to  be  hfted  from  the  bone 
for  an  area  of  about  i  square  inch.  An  incision 
was  made  through  the  periosteum,  opening  into  a 
small  cavity  full  of  yellow,  spongy  detritus.  Some  of 
this  material  was  taken  for  immediate  diagnosis,  and 
was  reported  as  chronic  inflammatory  tissue.  The 
wound  was  closed  with  drainage. 

September  5,  191 8,  discharged  to  Wellesley. 

Case  8.  Tuberculosis.  M.  H.,  age  3  11/12  years, 
admitted  to  the  Children's  Hospital,  July  5,  1916. 
The  mother  has  tuberculosis;  is  living  in  Mattapan 
Hospital  for  tuberculosis.  The  father  and  four 
other  children  are  living  and  well.  The  patient  is 
cross  eyed.  She  has  had  measles  and  whooping  cough. 
She  had  impetigo  contagiosa  on  the  face,  when 
examined  in  May,  1914. 

Present  illness.  In  May,  1914,  had  impetigo  and 
was  treated  in  out-patient  department.  In  May, 
1915,  she  had  sores  on  both  arms,  which  had  been 
present  for  3  months,  breaking  down  a  week  before 
coming  to  the  dispensary.  There  was  no  pain  and 
no  fever.  On  the  right  wrist  there  was  an  ulcer 
which  was  deep  in  the  tissues,  3  to  4  centimeters  in 
diameter,  but  not  involving  the  bone.  There  was  a 
fluctuant  tumor  of  the  left  elbow.  The  Wassermann 
was  negative.  In  June,  1916,  there  was  a  large 
pustular,  indurated  sweUing  at  the  right  wrist, 
which  was  tender.  July,  1916,  X-ray  showed  osteo- 
myeHtis  of  the  right  radius. 


Examination.  The  child  is  normal  except  for  the 
local  condition.  There  are  ulcers  on  the  right  and 
left  forearm  at  the  elbow  and  the  lower  end  of  the 
radius.  The  area  about  the  ulcers  is  reddened  and 
indurated.  The  lower  end  of  the  right  radius  is 
greatly  thickened.  All  the  ulcers  discharge  a  thin 
yellow  pus. 

Temperature  99°  to  100.5°.  Pulse  100.  The  urine 
is  normal.  White  blood  corpuscles  16,800;  poly- 
morphonuclears 77  per  cent;  eosinophiles  i  per 
cent;  large  mononuclears  6  per  cent;  small  mono- 
nuclears 16  per  cent.  The  von  Pirquet  is  positive 
in  24  hours.    The  Wassermann  is  negative. 

X-ray  examination  shows  a  loss  of  substance  in 
the  lower  third  of  the  radius  with  considerable 
cortical  thickening  and  periosteal  reaction  (Figs.  12 
and  13,  Case  8). 

Operation,  July  18,  1916,  by  Dr.  Legg.  The  radius 
was  opened,  and  the  bone  cavity  filled  with  granula- 
tion tissue;  curetted.  The  wound  was  closed  with 
drainage. 

Pathological  report.  The  section  includes  tuber- 
culous granulation  tissue  and  a  few  necrotic  bone 
trabecule.  The  granulation  tissue  contains  large 
areas  of  caseation,  portions  show  considerable 
fibrosis;  so  that  while  progressive  the  process  is  not 
very  active. 

Case  9.  Osteomyelitis.  L.  W.,  age  7,  admitted 
to  the  Children's  Hospital,  August  15,  1918.  The 
family  history  is  negative.  The  child  suffered  a 
burn  on  the  left  shoulder  when  she  was  2  years  of 
age;  she  had  an  abscess  of  the  left  forearm  in 
August,  191 7;  and  she  has  had  abscesses  on  the 
right  hand  and  the  left  hip.  She  had  measles  one 
and  a  half  months  ago. 
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Present  illness.  Ten  days  ago  the  left  wrist 
commenced  to  swell.  About  five  days  ago  it  be- 
came very  painful,  red  and  hot.  The  child  has  not 
felt  very  sick. 

Examinalion.  There  is  a  scar  of  an  old  burn  about 
the  left  shoulder.  There  is  marked  general  swelling 
of  the  lower  half  of  the  left  forearm  and  hand.  The 
skin  is  shiny,  tense,  and  reddened.  There  is  a  marked 
local  heat  and  marked  tenderness  over  the  whole 
lower  half  of  the  forearm.  Xo  pitting  on  pressure. 
There  is  a  scar  i  inch  long  on  the  thumb  side  of  the 
forearm,  just  above  the  wrist.  Deep  fluctuation  is 
present,  and  hmitation  of  motion  of  the  wrist.  The 
right  hand  shows  a  scar  one-half  inch  long  on  the 
extensor  surface  at  the  base  of  the  third  finger. 
There  is  a  scar  i  inch  long  in  the  left  groin. 

The  temperature  was  ioi°  on  admission.  Pulse 
1 20.  There  is  no  record  on  any  special  e.xaminations 
in  the  history. 

X-ray  examination  shows  marked  destruction 
of  tissue  at  lower  end  of  radius  with  some  periosteal 
juxta-epiphyseal  proliferation  (Figs.  14  and  15, 
Case  o). 

Operation,  August  16,  IQ18,  by  Dr.  Lovett.  An  in- 
cision was  made  on  dorsal  surface  on  forearm  over 
the  lower  end  of  the  radius.  The  bone  was  exposed. 
The  periosteum  was  much  thickened.  The  bone 
was  opened  and  found  so  soft  that  it  cuts  almost 
Hke  cheese.  Considerable  pus  escaped  from  the 
abscess  cavity,  which  was  apparently  about  i  inch 
long.  The  wound  was  closed  with  drainage.  Aug- 
ust 29,  the  patient  was  discharged  home  with  very 
little  discomfort. 

Pathological  diagnosis.    Osteomyelitis. 

C.'^SE  10.  Osteomyehtis.  E.  B.,  age  2  9/12  years, 
admitted  to  the  Children's  Hospital,  December  9, 
igi8.  The  family  historj'  is  unimportant.  The 
patient  had  measles  one  year  ago,  and  an  abscess 
was  operated  upon  outside,  September  16,  1918; 
otherwise  the  past  history  is  negative. 

Present  illness.  An  abscess  appeared  about  a  year 
ago,  subsided,  came  back,  and  stayed.  It  was  thought 
to  be  a  cyst  and  ointment  was  appHed,  but  the 


Fig.  16  (below)  and  Fig.  17,  Case  10. 

trouble  got  no  better.  The  patient  was  operated 
upon  at  another  hospital,  September  16,  1918, 
and  at  this  time  the  mother  was  told  that  it  was 
probably  a  tuberculous  abscess. 

Examination.  The  cervical  glands  are  enlarged. 
The  left  arm  is  carried  in  shght  pronation.  There  is 
a  marked  swelUng  at  the  wrist  over  the  lower  end 
of  the  radius,  with  two  discharging  sinuses. 
There  is  a  marked  thickening  of  the  soft  parts  over 
the  above  area,  also  a  thickening  of  the  lower  end 
of  the  radius.  Scarcely  noticeable  tenderness  is 
shown. 

The  temperature  was  normal  on  admission,  of  the 
up  and  down  type,  with  rises  in  the  afternoon  to  100°. 
Pulse  80  to  no,  following  temperature.  The  von 
Pirquet  was  positive  in  12  hours.  The  urine  shows 
a  trace  of  acetone.     White  blood  corpuscles  14,000. 

X-ray  examination  shows  a  destructive  process 
involving  the  lower  half  of  the  radius,  w'ith  seques- 
trum formation  (Figs.  16  and  17,  Case  10). 

Operation,  December  ly,  191 8,  by  Dr.  Legg.  The 
sequestrum    was    removed.     The    wound    drained. 

Pathological  report,  Dr.  Wolbach.  The  seques- 
trum shows  no  evidence  of  tuberculosis. 

January  5,  1919,  the  patient  was  discharged  in 
plaster  cast,  in  excellent  condition. 

Case  ii.  Syphihs.  M.  S.,  age  11  9/12  years, 
admitted  to  the  Children's  Hospital,  INIarch  25, 1919. 
The  family  history  is  negative.  The  patient  had 
measles,  scarlet  fever,  and  whooping  cough;  other- 
wise normal. 

Present  illness.  Three  years  ago  there  was  a 
sweUing  of  the  right  wrist;  6  months  later  there 
was  a  large  ulceration  at  the  outer  side  of  the  left 
knee.  The  patient  was  operated  upon  in  X'ew 
Hampshire,  Xovember  17,  and  remained  in  hospital 
for  a  month.  The  knee  healed.  In  July,  191 8,  the 
right  wrist  and  also  the  elbow  became  swollen  and 
tender.  Since  operation,  in  Xovember,  1918,  has 
had  to  have  almost  daily  dressings. 
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Fig.  18.  Case  11. 

Examination.  The  patient  is  a  poorly  nourished, 
anaemic  child,  normal  except  for  local  trouble. 
The  right  forearm  is  enlarged.  At  the  elbow- 
joint  is  an  ulcer  about  3  inches  in  diameter, 
with  regular,  sharp  edges  and  exuberant  granula- 
tions, greenish  looking  and  soft.  The  discharge  is 
not  profuse.  On  the  lower  third  of  the  forearm 
on  the  ulnar  side  is  another  ulcer  about  2  inches  in 
diameter,  freely  discharging,  gangrenous  in  the 
center.  Below  this  ulcer  there  is  a  soft,  fluctuant, 
slightly  tender  sweUing.  Motions  of  the  elbow-joint 
markedly  limited.  Temperature  normal.  Pulse 
80  to  90. 

The  Wassermann  is  positive;  the  von  Pirquet 
negative.  The  mother's  Wassermann  is  reported 
positive.  White  blood  corpuscles  9400.  The  urine 
normal. 

X-ray  examination  shows  considerable  de- 
struction and  bony  overgrowth  of  both  ends  of  the 
ulna,  with  marked  periosteal  proliferation  (Fig.  18, 
Case  11). 

April  3.  Antiluetic  treatment  started.  Dr.  Wol- 
bach  has  seen  the  case  and  considers  it  probably 
gumma.  He  did  not  think  it  would  be  worth  while 
to  look  for  spirochaetae,  but  requested  snippings  of 
granulations  of  tissue  in  10  per  cent  formalin  to  be 
stained  by  Levaditi's  method. 

April  18.  Local  condition  shows  moderate  im- 
provement. 

April  24.  The  patient  was  seen  in  consultation 
by  Dr.  IMorton  Smith  and  a  diagnosis  of  specific, 
syphilitic  infection  made. 

May  16.  Local  condition  has  cleared  up  con- 
siderably. The  patient  was  given  neodiarsenol 
twice,  150  miUigrams  each  dose. 

July  15,  1919.  The  patient  was  discharged. 
Dr.  Wolbach  reports  that  the  granulation  tissue 
examined  April  3  is  negative  for  spirochaette. 

Pathological  report  by  Dr.  Wolbach.  The  material 
consists  of  granulation  tissue  without  destructive 
features.  Satisfactorily  impregnated  blocks  by 
Levaditi's  method  were  negative  for  spirochaet^. 

Case  12.  Bone  cyst.  M.  H.,  age  7  years,  ad- 
mitted to  the  Children's  Hospital,  October  11,  1918. 
The  family  history  is  negative.  The  patient  had 
whooping  cough  at  2  years  of  age,  measles  at  5, 
mumps  at  5;  otherwise  nothing  abnormal. 

Present  illness.  Two  years  ago  the  patient  fell 
and  injured  his  left  hip.  He  could  not  walk  until 
the  next  day.     Three  months  after  the  injury  he 


Fig.  19,  Case  12. 

began  to  limp  and  complained  of  soreness  of  the 
left  thigh.  He  had  attacks  of  limping  w^hich  lasted 
for  a  week  at  a  time,  and  intervals  between  attacks, 
during  which  he  had  no  symptoms  whatever.  In 
the  last  2  months  the  condition  has  become  worse, 
the  patient  complaining  of  soreness  and  tenderness 
in  the  left  groin.  At  no  times  have  there  been  any 
night  cries  or  swelling.  There  has  been  no  position 
of  the  limb  favored  by  the  patient.  The  general 
health  has  been  excellent. 

Examination.  The  findings  were  negative  except 
for  local  condition.  Local  examination  shows  that 
the  patient  walks  with  a  fairly  well  marked  left- 
sided  limp,  the  trunk  being  inclined  toward  the  left 
side.  On  standing  there  is  a  slight  lateral  deviation 
of  the  spine  to  the  left.  The  left  shoulder  is  below 
and  behind  the  right.  There  is  no  rotation  on  the 
posterior  aspect  of  the  thigh.  There  is  a  very  sHght 
fullness  at  the  outer  end  of  the  left  gluteal  fold. 
There  is  no  perceptible  difference  in  the  size  of  the 
two  legs.  The  measurements  are  practically  the 
same.  There  is  a  slight  thickening  just  below  the 
great  trochanter,  posteriorly.  There  is  a  limitation 
of  about  10  degrees  in  flexion  and  in  abduction. 
The  knee-jerks  are  present,  and  slightly  increased 
on  the  left. 

The  temperature  ranged  from  101°  to  102.4°. 
The  von  Pirquet  reaction  is  negative.  Wassermann 
reaction  negative. 

X-ray  examination  shows  a  bone  cyst  at  the 
upper  third  of  the  left  femur  (Fig.  19.  Cas?  12). 

Operation,  October  24.  191 3,  by  Dr.  Lovett.  An  in- 
cision was  made  just  below  the  great  trochanter  of 
the  femur.  A  hole  was  made  into  the  marrow  cavity, 
and  a  piece  of  bone  about  one-half  inch  by  three- 
quarters  of  an  inch,  by  one-eighth  of  an  inch  in 
thickness  was  removed  from  the  cortex.  With  the 
removal  of  this  bone,  there  was  an  escape  of  thin, 
blood-stained  serum,  leaving  a  cavity  two  and  three- 
quarters,  by  one  and  one-quarter,  by  one  inch.   This 
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Fig.  20,  Case  13. 

cavity  was  not  lined  by  any  membrane.  The  walls 
were  hard  and  smooth.    Closure  without  drainage. 

November  19.  The  patient  was  sent  to  Wellesley, 
in  plaster  cast.     Convalescence  uneventful. 

Pathological  report.    Bone  cyst. 

Case  13.  Chondrosarcoma.  E.  M.,  age  5  4/12 
years,  admitted  to  the  Children's  Hospital, 
September  28,  1915.  The  family  and  past  history- 
is  unimportant. 

Present  illness.  About  one  year  ago  the  patient 
began  to  suffer  with  pain  in  the  left  thigh.  The 
pain  was  not  severe,  but  described  as  a  slow  ache. 
She  would  grow  tired  very  easily  on  the  shghtest 
exertion.     She  had  a  limp. 

Examination.  The  patient  is  normal  except  for 
local  condition.  She  walks  with  slight  left-sided 
limp.  There  is  a  slight  limitation  in  all  external 
motions  of  the  left  hip.  There  is  >8  of  an  inch  length- 
ening of  the  left  leg,  and  considerable  thickening 
of  the  upper  end  of  the  femur. 

The  temperature  is  normal.  Pulse  about  90.  The 
urine  shows  slight  amount  of  acetone.  The  von 
Pirquet  and  Wassermann  were  not  done  at  this 
time. 

X-ray  examination  shows  a  punched-out  process 
with  areas  of  absorption  involving  the  upper  half 
of  the  shaft  of  the  left  femur  with  very  little  evidence 
of  bone  repair  (Fig.  20,  Case  13). 

Operation,  September  30,  191 5,  by  Dr.  Legg.  An  in- 
cision was  made  along  the  femur  from  the  trochanter; 
the  bone  opened  into  the  marrow  cavity.  The  mar- 
row was  found  to  be  a  pearly  gray  color,  and  as 
much  of  this  as  possible  was  curetted  out.  The 
wound  was  closed  with  a  small  drain. 


Pathological  report  by  Dr.  Wolhach.  Chondro- 
sarcoma. 

October  23,  1915.  The  patient  was  discharged  in  a 
plaster  cast,  in  good  condition. 

December,  1915.  Re-entry.  No  change  in  general 
condition. 

December,  igi6.  Re-entry.  Since  December  28, 
191 5,  she  has  been  home  in  plaster  cast,  and  has 
been  walking  on  crutches.  All  last  winter  she  walked 
without  crutches.  She  has  done  well  until  2  months 
ago  when  she  had  pain  in  the  knee.  She  is  return- 
ing to  the  hospital  on  advice  of  Dr.  Legg. 

Examination.  She  walks  with  left-sided  limp. 
She  has  one-half  inch  measured  lengthening  of  the 
left  leg.  All  the  motions  of  the  hip  are  normal 
except  for  slight  limitations  of  hyperextension. 

Operation,  December  i§,  191 5,  by  Dr.  Legg.  An  in- 
cision was  made  along  the  course  of  the  old  scar;  dis- 
section carried  to  the  bone,  and  the  whole  medulla 
curetted  out.  Cartilaginous  material  was  found  the 
whole  length  of  the  exposed  area.  Cigarette  drain 
was  inserted  and  the  wound  closed. 

The  Wassermann  reaction  was  reported  negative. 

Pathological  report  by  Dr.  Wolbach.  Chondro- 
sarcoma. 

Case  14.  Tuberculosis.  J.  T.,  age  4  years,  ad- 
mitted to  the  Children's  Hospital,  January  31,  191 7. 
The  patient's  mother  died  of  tuberculosis;  other- 
wise the  family  history  is  negative.  The  past  history 
is  negative. 

Present  illness.  Last  June  the  patient  suddenh- 
stopped  walking  on  the  left  leg,  and  began  to  crawl 
on  the  hands  and  right  leg.  This  lasted  4  days, 
when  a  soft  fluctuant  tumor,  the  size  of  a  plum 
appeared  on  the  left  thigh,  slowly  and  persistently 
increasing  in  size. 

Examination.  The  patient  has  a  square  head, 
rosary,  and  rickets  of  arms  and  legs.  Over  the 
outer  side  of  the  left  thigh  there  is  a  very  large 
tumor,  which  is  fluctuant  and  discharging  pus. 

The  von  Pirquet  is  positive  in  36  hours;  the 
Wassermann  negative.  Temperature  101°.  Pulse 
140.  The  urine  is  normal.  White  blood  cor- 
puscles 40,000.  Mononuclears  10  per  cent;  poly- 
morphonuclears 90  per  cent. 

X-ray  examination  shows  (i)  destructive  process 
involving  the  neck  of  the  left  femur  with  fracture  of 
the  neck  and  no  periosteal  thickening;  (2)  area  of 
absorption  of  the  right  temporal  region  (Figs.  21  and 
22,  Case  14). 

Operation,  February  i,  1917,  by  Dr.  Ladd.  In- 
cision and  drainage. 

February  5,  1917.  The  patient  was  transferred  to 
the  orthopedic  service.  Left  hip  45  degrees  flexion, 
and  slight  abduction. 

Operation,  March  22,  1917,  by  Dr.  Lovett.  Drain- 
age of  abscesses  over  the  right  temporal  region. 

April  7,  191 7.  The  patient  had  diphtheria.  Dis- 
charged to  South  Department. 

May  16,  191 7.  Readmitted  for  greatly  swollen 
left  thigh,  very  tender,  brawny  induration  from 
Poupart's  ligament  to  knee. 
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22,  Case  14. 


Fig.  21,  Case  14. 

May  17,  1917.  Ether,  Dr.  Lovett.  Incision  and 
drainage.    One  ounce  of  pus  was  evacuated. 

The  periosteum  of  the  femur  was  thickened.  No 
sinus  to  femur  was  found. 

July  5,  1917.  The  patient  was  discharged  to 
Wellesley. 

Pathological  report  by  Dr.  Wolbach.    Tuberculosis. 

Case  15.^  Tuberculosis.  J.  R.,  age  20  months, 
admitted  to  the  Children  's  Hospital,  September  24, 
1913.  The  family  history  reveals  tuberculosis  on 
mother's  side;  otherwise  negative.  The  patient 
had  rickets  in  February  and  March  of  this  year. 

Present  illness.  In  March  of  this  year,  a  swelling 
appeared  on  the  index  finger  of  the  left  hand.  Since 
that  time  numerous  nodules  have  appeared  in 
various  parts  of  the  body,  sides  of  left  abdominal 
wall,  scalp,  etc.  One  of  these  nodules  has  broken 
down  and  discharges  pus. 

Examination.  There  are  two  enlargements  on  the 
right  side  of  the  scalp,  one  is  hard,  the  other  fluc- 
tuant. There  is  moderate  enlargement  of  the  glands 
of  the  neck.  A  moderate  swelling  is  present  at  the 
outer  canthus  of  each  eye  with  bluing  of  the  skin 
over  this  area,  and  puftiness  under  the  eyes.  There 
is  thickening  over  the  left  lower  jaw.  The  heart 
and  lungs  are  normal.  The  abdomen  is  normal. 
There  are  a  few  small  swollen  areas  on  the  surface 
of  both  lower  extremities,  a  thickening  of  the  upper 
portion  of  the  right  shin,  fusiform  enlargement 
of  the  first  two  phalanges  of  the  first  finger  of  the 
left  hand,  with  slight  motion  in  the  joint,  swelling 
elastic  to  touch,  in  inner  side  of  dorsum  of  left  foot 
two  prominences,  located  2  inches  above  the  right 
supra-orbital  region  about  i  centimeter  in  diameter, 

'Case  reported  by  H.  J.  Fitz  Simmons  Boston  M.  &  S.  J.,  clxx. 
No.  14,  547-550. 


red  and  semi-fluctuant,  on  dorsum  of  left  foot, 
there  is  a  slight  swelling  from  the  toes  to  the  ankle- 
joint. 

The  vonPirquet  ispositive.  Wassermann negative. 
The  urine  is  normal.  White  blood  corpuscles 
15,600,  polymorphornuclears,  60  per  cent,  lympho- 
cytes 40  per  cent. 

'  X-ray  examination  shows:  (i)  Three  punched  out 
holes  in  the  frontal  region  of  the  skull  with  a  slight 
reaction  about  each.  (2)  Three  areas  of  absorption 
at  lower  end  of  the  left  humerus  with  little  evidence 
of  bony  reaction;  loss  of  substance  in  the  center  of 
left  ulnar  shaft  with  some  periosteal  reaction; 
loss  of  substance  in  the  basal  phalanx  of  the 
left  index  finger  and  considerable  thickening  of 
cortical  bone  about  this  cavity.  (3)  There  is  a 
cavity  in  the  upper  third  of  the  right  tibia  shaft  with 
considerable  cortical  thickening  about  it  and  marked 
bone  atrophy  in  rest  of  the  limb  (Figs.  23,  24,  and 
and  25,  Case  15). 

Operation,  October  3,  1913.  A  section  of  skin  over 
the  two  superficial  abscesses  on  the  thigh  was  re- 
moved. The  specimen  was  sent  to  the  IMedical 
School  for  examination  by  Dr.  Dyer. 

October  21,  1913.  The  tumor  over  the  right 
parietal  region  was  aspirated.  A  piece  of  cortex 
was  removed  from  the  tibia.  Thick  yellow  pus 
escaped  from  the  wall  of  definite  abscess.  The 
cavitv  was  closed  with  drainage.  A  guinea  pig  was 
inoculated  with  material  from  the  above  operation. 
The  child  was  sent  to  Wellesley,  and  readmitted 
to  hospital  several  times. 

October  24,  1914.  Discharged  to  Boston  Con- 
sumptive Hospital,  Mattapan. 

Pathological  report.  There  are  sections  through 
the  skin  and  granulation  tissue  from  the  bone.  The 
skin  is  essentially  normal  except  for  a  very  heavy 
diffuse    infiltration    with    lymphoid    cells,    plasma 
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Fig.  24. 
Case  15. 


Fig. 


cells,  polymorphonuclear  leucocytes  and  eosino- 
philes.  The  lower  layer  of  the  corium,  however, 
presents  a  typical  layer  of  tuberculous  tissue  which 
forms  the  wall  of  a  cavity  with  caseous  contents. 
Extending  upward  into  the  corium  are  small  tuber- 
cles with  giant  cells.  There  is  on  the  w^hole  a  very 
thin  layer  of  reaction  (i.e.  epithelioid  cell  and  giant 
cells)  separating  the  caseous  material  from  the  skin. 
The  granulation  tissue  contains  many  small  tuber- 
cles, many  without  giant  cells  or  caseation  as  well- 
typically  formed  tubercles.  Throughout  the  tissue 
is  heavily  infiltrated  with  mononuclear  (endothelial) 
leucocytes  and  polymorphonuclear  leucocytes.  One 
border  of  the  granulation  tissue  is  caseous.  In  this 
case  the  process  is  rapid.  In  spite  of  numerous 
polymorphonuclear  leucocytes  there  is  no  positive 
evidence  of  pyogenic  infection,  and  the  whole 
process  is  to  be  interpreted  as  a  rapidly  progressing 
form  of  tuberculosis. 

Case  16.  Tuberculosis.  F.  C,  age  3  1112  years, 
admitted  to  the  Children's  Hospital,  October  3,' 191 7. 
The  family  and  past  history  is  unimportant. 

Present  illness.  Two  weeks  ago,  without  history 
of  injury,  the  patient  began  to  have  right-sided  limp. 
There  was  no  pain  or  tenderness.  Dr.  Lovett  ad- 
vised rest  in  bed.  An  X-ray  taken  two  weeks  ago 
shows  elevation  of  periosteum,  below  and  behind 
trochanter  of  right  femur.  This  morning  the  patient 
complained  of  severe  pain  in  both  hips,  and  both 
hips  were  fixed  by  muscle  spasm.  In  a  few  hours 
the  pain  subsided,  and  the  left  hip  was  freely  mova- 
able.  The  right  was  still  held  by  spasm,  and  was 
painful  on  attempted  motion. 


Examination.  The  patient  is  a  well  developed 
and  nourished  child.  The  right  hip  is  swollen. 
There  is  a  general  thickening  around  the  joint  with 
tenderness  on  the  inner  and  posterior  aspect  of 
thigh.  No  fluctuation  or  areas  of  special  induration 
are  made  out.  The  hip  is  fixed  in  30  degrees  flexion 
by  muscle  spasm  and  permits  of  very  little  motion 
on  account  of  pain. 

The  von  Pirquet  is  slightly  positive.  The  urine 
is  normal.  Culture  from  the  hip-joint  shows  no 
growth.  Temperature  99°  on  admission,  and  102.6° 
the  next  evening.    Pulse  no  to  130. 

X-ray  examination  shows  destructive  process  in 
the  neck  of  the  femur  extending  through  to  the 
epiphysis,  with  periosteal  proliferation  (Fig.  26, 
Case  16). 

Operation,  October  5,  zp/7,  by  Dr.  Lovett.  An  in- 
cision was  made  over  the  right  trochanter  and 
carried  deeply  into  the  tissues  until  the  head  of  the 
femur  could  be  readily  palpable.  No  pus  was  found. 
A  small  incision  was  made  into  the  capsule  of  the 
joint  and  3  drams  of  turbid  fluid  escaped.  The 
wound  was  closed  with  drainage. 

November  6,  191 7.  The  patient  was  discharged 
home,  in  abduction  splint. 

November  19,  191 7.  Re-admitted.  The  con- 
dition has  been  satisfactory  until  one  week  ago, 
at  which  time  he  began  to  lose  color  and  appetite 
and  an  afternoon  temperature  was  noticed.  Ex- 
amination at  this  time  shows  an  acutely  ill  child, 
with  a  small  sinus  of  the  right  hip,  which  drains  a 
small  amount  of  seropurulent  material.  There  is 
no    induration    or    fluctuation    about    this.     White 
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Fig.  26. 


Case  16. 


Fig.  2: 


78 


blood    corpuscles    iS,6oo,    polymorphonuclears 
per  cent,  mononuclears  22  per  cent. 

November  27,  1917.  The  condition  is  worse,  the 
patient  vomits  considerably  and  is  drowsy.  The 
urine  shows  acetone.  There  is  a  questionable  stiff- 
ness in  the  neck.  The  knee-jerks  are  slightly  ex- 
aggerated. There  is  an  ankle  clonus  which  is  not 
sustained.  Lumbar  puncture  shows  a  clear  fluid, 
under  slight  pressure,  containing  52  cells,  90  per 
cent  of  which  are  mononuclears. 

November  28,  191 7.  Dr.  INIorse  makes  a  diagnosis 
of  probable  tuberculous  meningitis.  The  child 
became  gradually  worse  and  died  on  December  3, 
1917. 

Pathological  report  by  Dr.  Wolhach.  A  specimen 
taken  at  the  operation,  consisting  of  the  upper  part 
of  the  shaft  and  head  of  the  femur,  was  examined 
and  reported  tuberculosis  (Fig.  27,  Case  16). 

Case  17.  Tuberculosis.  R.  M.,  age  5  years, 
admitted  to  the  Children's  Hospital,  January  4, 
1910.  The  family  history  is  negative.  The  patient 
had  measles,  whocping  cough,  and  anaemia  at  i  year 
of  age,  scarlet  fever  at  2,  small  pox,  but  no  other 
history  of  importance. 

Present  illness.  Three  months  ago  the  child  had 
inflammation  in  the  groin  after  a  fall  on  the  right 
hip,  associated  wdth  pain  and  fever.  This  lasted 
8  weeks,  during  which  time  he  was  in  bed.  After 
this  he  walked  with  a  limp.  Three  weeks  ago  the 
upper  right  forearm  showed  an  area  on  the  inner 
surface  the  size  of  a  hen's  egg — sw'ollen,  hard,  very 
painful  on  motion.  The  swelling  of  the  leg  increased 
and  became  reddened  and  tender. 


E.xamiiiatio)i.  The  patient  is  pale,  but  is  other- 
wise normal  except  for  local  condition.  The  right 
femur  shows  a  swelling  and  induration,  extending 
from  the  groin  to  3  inches  above  the  knee,  also 
thickening  about  the  trochanter.  On  the  right 
humerus  there  is  an  area  of  redness  and  induration 
the  size  of  a  small  hen's  egg.  Over  the  left  humerus, 
there  is  an  area  of  induration  the  size  of  a  half 
dollar. 

White  blood  corpuscles  6,400;  dift'erential  count — 
polymorphonuclears  58  per  cent,  large  mononuclears 
10  per  cent,  small  mononuclears  26  per  cent,  eosino- 
phils 2  per  cent.  Red  blood  corpuscles  4,780,000. 
Haemoglobin  90  per  cent.  The  urine  is  normal. 
Tuberculin  reaction  not  reported.  Temperature 
up  and  down  from  normal  to  101°.  Pulse  averaged 
no. 

X-ray  examination  shows:  (i)  Marked  destructive 
process  of  right  femur  in  upper  portion  near  the 
trochanter  with  sequestrum  formation  and  periosteal 
thickening,  also  similar  process  of  mid-shaft.  (2) 
Localized  destructive  processes  of  mid-shaft  of  both 
humeri  with  marked  periosteal  proliferation. 

Operation,  January  14,  igio,  by  Dr.  Lovett.  An 
incision  w'as  made  over  the  femur.  Two  sequestra 
were  removed.  The  wound  was  drained.  Incision 
and  drainage  of  abscesses  on  each  of  the  arms. 
Holes  were  found  communicating  with  the  inside 
of  the  bone  in  each  case. 

March  16.  The  patient  was  discharged  to  Wel- 
lesley;  sinuses  still  discharging. 

June  29.    Returns  for  further  treatment. 

July  27.    Discharged  to  Wellesley  in  splint. 
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Fig.  28. 


Case 


Fig.  29. 


March  10.  igii.  Readmitted  for  operation,  but 
improved  so  much  in  house  that  he  was  discharged 
to  Wellesley. 

October  11,  191 1.  Readmitted  to  the  Hospital, 
and  on  October  17.  1911,  had  an  operation  by 
Dr.  Thorndike.   Removal  of  sequestrum  from  femur. 

Pathological  report  by  Dr.  Wolbach.  There  are 
two   sections   both   containing   necrotic   bone   tra- 
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beculse  and  marrow  tissue.  In  the  marrow  and  at 
the  periphery  in  areas  with  bone  trabeculas  are 
perfectly  typical  miliary  tubercles.  A  few  are  very 
early  and  consist  of  collections  of  large  cells 
(epithelioid — endothelial)  only,  others  wdth  giant 
cells  and  caseation.  Surrounding  the  remains  of  the 
marrow  is  a  diffuse  mass  of  caseous  material  and 
tuberculous  granulation  tissue  with  necrotic  re- 
mains of  bone  tissue.  Diagnosis:  rapidly  pro- 
gressing tuberculosis  of  bone  (Fig  30,  Case  17). 
Dr.  Councilman  reported  the  infection  in  the 
specimen  of  bone  removed  at  the  first  operation  by 
Dr.  Lovett  to  be  tuberculosis. 
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Fig.  30,  Case  17. 


Fig.  31,  Case  18. 
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Case  19. 


Case  18.  Tuberculosis.  C.  P.,  age  4J2  years, 
admitted  to  the  Children's  Hospital,  November  27, 
1916.  The  family  history  is  negative.  The  patient 
had  scarlet  fever  at  4  years;  otherwise  the  past 
history  is  negative. 

Present  illness.  The  patient  began  to  limp  follow- 
ing a  fall  5  days  ago.  She  complained  of  pain  in 
the  outer  side  of  the  left  thigh. 

Examination.  The  patient  is  normal  e.xcept 
local  condition.  She  walks  with  left-sided  limp. 
The  left  hip  is  in  place.  Abduction  is  limited  to 
15  degrees,  with  10  degrees  permanent  flexion. 
There  is  slight  thickening  of  the  hip.  There  is 
tenderness  on  pressure  with  slight  shortening  and 
atrophy  of  left  leg. 

The  von  Pirquet  is  positive  in  36  hours.  The 
urine  is  normal.  White  blood  corpuscles  20,900, 
polymorphonuclears  78  per  cent.  Mononuclears 
22  per  cent.  The  temperature  ranges  from  99  to 
100.5°  with  afternoon  rises.  Pulse  averages  90. 
Wassermann  not  reported. 

X-ray  examination  shows  an  area  of  absorption 
in  the  trochanter  of  the  left  femur,  with  slight 
periosteal  reaction  (Fig.  31,  Case  18). 

December  13,  The  patient  was  put  in  traction 
splint. 

February  27,  191 7.  The  patient  was  readmitted 
to  the  hospital  for  operation  on  the  left  trochanter. 

Operation,  March  j,  igi/,  by  Dr.  Lovett.  An 
incision  was  made  over  the  great  trochanter.  Im- 
mediately  after   going   through   the   subcutaneous 


tissue  one  ounce  of  stringy,  purulent  material  was 
evacuated.  No  caseous  material  was  encountered. 
The  upper  portion  of  trochanter  has  a  small  opening 
into  the  cavity.  No  sequestrum  was  present.  The 
wall  of  the  cavity  was  hard  and  smooth.  The  wound 
was  closed  with  drainage.  Examination  of  the 
specimen  removed  at  this  operation  by  Dr.  Wolbach 
showed  tuberculosis. 

Pathological  report  by  Dr.  Wolbach.  There  is  a 
section  through  the  curettings  removed  at  operation. 
The  bulk  of  the  material  is  necrotic  tissue,  caseous 
in  appearance.  There  are  small  areas  of  granulation 
tissue  with  small  caseous  foci  and  giant  cells,  and 
occasional  definite  tubercle  formation.  The  tissue 
contains  no  bone.  The  appearances  suggest  a 
rapidly  progressive  tuberculosis  with  rapid  caseation 
and  little  fibroblastic  reaction. 

Case  19.  Osteochondrosarcoma.  C.  P.,  age  ii>< 
years,  admitted  to  the  Children's  Hospital,  February- 
24,  1913.  The  family  history  is  negative.  The 
patient  had  measles  8  years  ago,  whooping  cough 
7  years  ago,  diphtheria  6  years  ago. 

Present  illness.  While  playing  football  in  the  fall 
of  191 1,  he  hurt  his  right  leg,  and  since  then  has 
limped.  He  has  never  had  any  pain.  There  has 
been  a  lump  on  the  leg  which  has  not  increased  in 
size.  There  has  been  no  loss  of  weight.  He  eats  and 
sleeps  well. 

Examination.  The  patient  is  normal  except  for 
local  condition.  Just  below  and  anterior  to  the 
right    trochanter  is   a    swelling   about   3   inches  in 
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Fig.  34,  Case  20. 

diameter,  not  reddened,  but  hard  and  apparently 
connected  with  the  bone.  There  is  some  slight  pain 
on  pressure  over  the  middle  of  the  tumor.  There  is 
no  limitation  of  motion  of  the  hips.  There  is  no 
difference  in  the  length  of  the  legs.  Circumferences 
of  the  calves  are  the  same.  The  thigh  measures 
1^4  inches  greater  over  the  tumor  mass  than  at  a 
corresponding  point  on  the  other  thigh.  The  inguinal 
glands  on  the  right  side  are  enlarged  and  a  few 
small  glands  are  felt  in  the  left  inguinal  region. 
The  patient  walks  with  a  limp.  The  temperature 
is  normal.  White  blood  corpuscles  6,500.  The 
von  Pirquet  is  positive;  the  Wassermann  negative. 

X-ray  examination  shows  a  destructive  process 
of  the  upper  end  of  the  right  femur  breaking  through 
the  periosteum,  extending  into  the  soft  tissues  (Fig. 
32,  Case  iq). 

Operation,  March  7,  igij,  by  Dr.  Lovett.  A  piece 
of  bone  was  removed  from  the  right  femur  and 
sent  to  Dr.  Councilman  for  diagnosis.  The  bone 
cortex  was  very  spong}-. 

Operation,  March  ij,  by  Dr.  Lovett.  Disarticulation 
of  the  femur  at  the  hip-joint. 

April  4.  The  wound  is  healing  nicely.  General 
condition  excellent.     April  10.   Discharged  home. 

Pathological  report.  Osteochondrosarcoma  (Fig. 
SS,  Case  19). 

Case  20.  Sarcoma.  H.  L.,  age  4  years,  seen  in 
the  out-patient  department  of  the  Children's  Hos- 
pital April  26,  1 910.  The  family  history  is  unim- 
portant. The  patient  had  measles  i  year  ago, 
mumps  one  and  one-half  years  ago;  otherwise  the 
past  history  is  unimportant. 


Fig.  35,  Case  21. 

Present  illness.  A  few  days  ago  the  patient  had 
trouble  with  the  left  hip  the  cause  of  which  is  not 
known  nor  is  there  any  history  of  injury.  She  has 
complained  of  pain  in  the  knee  for  the  past  year. 
The  pain  is  worse  on  motion.  One  week  ago  she 
began  to  walk  lamely.  There  is  no  loss  of  flesh. 
Swelling  of  the  left  hip  was  noticed  first  last  Saturday. 
The  patient  was  referred  to  the  House  of  the  Good 
Samaritan,  by  Dr.  Legg. 

X-ray  examination  shows  considerable  thickening 
of  the  cortex  of  the  left  femur  with  marked  irregular- 
ity and  roughening  of  the  periosteum  and  evident 
encroachment  on  the  soft  parts.  Sarcoma  (Fig.  34, 
Case  20). 

February  25,  1915.  Note:  The  patient  died  at  the 
House  of  the  Good  Samaritan  after  operation  for 
sarcoma  of  the  femur. 

Case  21.  Tuberculosis.  R.  S.,  age  2  4/12  years, 
admitted  to  Children's  Hospital,  January  20,  1919. 
The  family  history  is  negative.  The  patient  had 
bronchitis  at  7  months,  chicken  pox  at  8  months, 
whooping  cough  at  9  months,  German  measles,  at 
I  year  10  months. 

Present  illness.  One  morning  in  April,  1918,  the 
patient  refused  to  use  the  limbs.  Shortly  afterward 
he  began  to  walk  with  a  limp  on  the  left  side.  He 
was  treated  for  infantile  paralysis.  The  limp  has 
never  improved.  After  the  attack  of  German  mea- 
sles, he  became  weaker  in  the  legs  and  again  refused 
to  walk  for  a  few  days.    He  resumed  walking,  but 
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Fig.  36. 


Fig.  37- 


Case  22. 


with  more  of  a  limp.  In  December,  1918,  a  swelling 
appeared  over  the  crest  of  the  ilium,  on  the  affected 
side.  This  increased  markedly  in  size  6  days  ago. 
There  has  never  been  any  fever,  night  sweats,  or 
loss  of  flesh. 

Examination.  Large  cervical  glands,  Harrison's 
grooves,  and  rosary  are  present.  Left  dorso- 
lumbar  scoliosis.  There  is  a  swelling  over  the  crest 
of  the  left  ilium.  The  knee-jerks  are  exaggerated 
on  both  sides.  There  is  a  suggestion  of  ankle  clonus 
on  both  sides.    No  Babinski. 

'  There  is  a  swelling  on  the  left  side  just  lateral  to 
the  sacro-iliac  joint,  which  is  not  tender,  or  hot. 
Sense  of  deep  fluctuation  is  present.  The  swelling 
appears  to  be  separate  from  the  crest  of  the  ilium. 
There  is  a  fluctuant  mass,  situated  directly  over  the 
sacro-iliac  joint,  palpable  by  rectal  examination. 

White  blood  corpuscles  13,400.  The  urine  is 
normal.  The  von  Pirquet  is  positive.  Wassermann 
not  done.    The  temperature  is  normal.    Pulse  no. 

X-ray  examination  shows  a  destructive  process 
of  the  left  sacro-iliac  joint  with  a  thin  shell  of  cortical 
bone  remaining,  having  almost  the  appearance  of  a 
sequestrum  (Fig.  35,  Cas:  21). 

Operation,  January  2j,  igig,  by  Dr.  Lovett.  An 
incision  was  made  over  the  crest  of  the  ilium.  An 
ounce  of  pus  was  encountered;  also  necrotic  bone. 
A  piece  of  this  bone  was  removed  for  a  frozen  section. 
Report  immediately  made  by  Dr.  Wolbach  that 
this  showed  tuberculosis.  The  wound  was  closed 
with  a  small  drain. 

February  12,  1919,  discharged  home  to  report  in 
one  month  to  Dr.  Lovett. 

Pathological  report  by  Dr.  Wolbach.  The  permanent 
slide  of  this  case  contains  tuberculous  granulation 
tissue  with  many  small  tubercles,  giant  cells,  and 


extensive  caseation,  with  all  appearances  indicative 
of  active  tuberculosis. 

Case  22.  Osteomyelitis.  E.  B.,  age  10  years, 
admitted  to  the  Children's  Hospital,  March  6, 
1916.  The  family  history  is  unimportant.  The 
patient  had  measles  at  2  years,  whooping  cough  at 
2J2  years;  no  other  illness. 

Present  illness.  The  child  fell  on  the  ice  a  couple 
of  days  before  the  present  ilhiess  was  noticed. 
About  9  weeks  ago  the  child  complained  of  pain 
in  both  knees,  also  pain  in  right  hip.  Three  days 
later  she  remained  in  bed  with  a  fever  of  105°. 
The  fever  continued  4  days,  when  the  temperature 
gradually  came  down  to  normal  in  the  morning, 
but  was  higher  in  the  evening.  The  child  has  been 
losing  weight,  and  has  been  having  night  cries  from 
the  beginning  of  the  trouble. 

Examination.  The  patient  is  a  poorly  nourished 
child  with  enlarged  cer\-ical  glands.  The  right 
lower  extremity  is  held  abducted  20  degrees,  with 
40  degrees  external  rotation,  and  20  degrees  of 
flexion.  No  motions  allowed.  There  is  a  thickening 
about  the  hip  and  spasm  of  the  hip  and  thigh  mus- 
cles. The  deep  iliac  glands  are  enlarged.  There  is  a 
slight  limitation  of  motion  m  the  left  hip. 

The  von  Pirquet  is  negative  in  48  hours.  The 
urine  is  normal.  White  blood  corpuscles  24,000. 
Polymorphonuclears  79  per  cent,  mononuclears 
21  per  cent. 

X-ray  examination  shows  marked  destructive 
process  of  the  neck  of  the  femur  with  very  little 
evidence  of  any  formative  change  (Figs.  36  and  37, 
Case  22). 

Operation,  March  g,  1916,  by  Dr.  Legg.  An  in- 
cision was  made  over  the  trochanter,  and  the  mar- 
row cavity  opened.    Gray  granulations  were  found. 
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Fig.  s&,  Case  23. 

A  finger  was  carried  down  to  the  hip-joint.  The 
head  was  found  to  be  loose  in  the  joint.  Closure 
with  drainage,  in  45  degrees  abduction. 

Operation,  April  75,  1916,^  by  Dr.  Thorndike. 
Sequestrum  removed.  Small  amount  of  pus  evacu- 
ated. 

Operation,  May  6,  1916,  by  Dr.  Lovett.  A  small 
pus  pocket  found  in  the  bone,  was  thoroughly 
cleaned  out. 

July  27,  1916.  Small  abscesses  continued  to 
appear,  and  were  drained  until  present  date,  when 
patient  was  discharged  to  Wellesle3^ 

March  9,  191 7.  History  between  this  date  and 
the  last  is  a  succession  of  operations  for  pus  pockets. 
The  wound  at  the  hip  is  still  discharging  at  this  date. 

Pathological  report  by  Dr.  Wolbach.  There  are 
sections  of  three  fragments  of  bone  from  the  opera- 
tion of  March  9.  They  show  newly-formed  granu- 
lation tissue  invading  puriform  material  and  en- 
closing necrotic  bone  spicules.  In  a  few  places  there 
is  new  bone  formation.  There  is  no  evidence  of 
tuberculosis,  and  the  process  is  that  of  early  repair 
of  bone  after  a  pyogenic  infection. 

Case  23.  Tuberculosis.  A.  B.,  age  21  months, 
admitted  to  the  Children's  Hospital,  January  14, 
1918.  The  family  history  is  unimportant.  The 
child  was  normal  up  to  15  months. 

Present  illness.  The  patient  was  perfectly  well 
up  to  2  weeks  ago.  At  that  time  he  refused  to  stand 
or  sit  up.  He  complained  of  pain  with  motion  of 
the  head,  and  has  held  his  head  thrown  back.  There 
has  been  a  marked  loss  of  flesh  during  the  past  2 
weeks. 

Examination  was  negative  except  for  the  local 
condition.  The  child  refuses  to  walk,  but  will  stand 
on  the  left  leg  when  supported.  He  holds  the  right 
knee  and  hip  flexed  with  sHght  lumbar  lordosis. 
On  the  right  side  of  the  abdomen  is  an  elongated 
mass  in  the  region  of  the  psoas  muscle.  It  is  not 
fluctuant  or  tender.  There  is  no  swelling  in  Petit 's 
triangle.  There  is  a  slightly  rounded  prominence 
over  the  region  of  the  spinous  process  of  the  twelfth 
dorsal  and  first  and  second  lumbar.  There  is  a 
slight  swelling  to  the  right  of  and  below  this  in  the 
muscles.     The   spine   is   rigid   with   muscle   spasm. 


There  is  no  fluctuation  or  local  tenderness.  The 
right  hip  is  held  in  45  degrees  permanent  flexion. 
There   is  a  slight   exaggeration   of  the  knee-jerks. 

The  von  Pirquet  is  positive  in  12  hours  (human 
and  bovine).  White  blood  corpuscles  13,600.  The 
urine  is  normal. 

X-ray  plates  show  thickening  and  elevation  of 
the  periosteum  and  increased  density  in  the  soft 
tissues  over  the  thickened  bone  (Fig.  38,  Case  23). 

January  22,  1918.  The  patient  \vas  put  in  a 
posterior  shell,  and  discharged  to  out-patient 
department. 

April  22,  1919.  Re-entry.  One  month  ago  the 
patient  began  to  have  pain  in  the  left  lower  leg. 
Four  days  ago  the  mother  noticed  a  reddened  area 
the  size  of  a  lo-cent  piece  at  the  juncture  of  the 
upper  and  middle  thirds,  and  in  front  of  the  leg. 
This  gradually  increased  in  size.  In  the  middle 
third  of  the  left  leg  is  a  symmetrical  swelling  over 
which  the  skin  is  red,  and  quite  warm.  In  the  center 
of  this  there  is  an  area  of  fluctuation. 

Operation,  May  14,  1919,  by  Dr.  Lovett  and  Dr. 
Wolbach.  An  incision  over  the  left  tibia  discloses  a 
superficial  abscess  cavity,  containing  one  ounce  of 
fluid  pus.  Granulations  and  pieces  of  fascia  were 
taken  by  Dr.  Wolbach.  Periosteum  was  thickened, 
but  bone  was  of  normal  appearance.  The  wound 
was  closed  without  drainage. 

June  19,  1919.  The  patient  was  discharged  to 
Wellesley.  The  leg  wound  healed,  and  the  patient 
wears  a  plaster  jacket. 

Pathological  report.  There  are  two  slides:  one 
of  fascia  with  miliary  tubercles,  much  lymphoid 
and  plasma-cell  infiltration  and  little  caseation,  and 
one  of  tuberculous  granulation  tissue  with  much 
caseation  and  many  small  tubercles,  with  giant 
cells.   The  whole  is  indicative  of  active  tuberculosis. 

Case  24.  Tuberculosis.  R.  K.,  age  2  3/12  years, 
admitted  to  the  Children's  Hospital,  March  10, 
1919.    The  family  and  past  history  is  negative. 

Present  illness.  At  11  months  of  age  it  was  noticed 
that  the  right  hand  was  becoming  thicker  in  the 
anteroposterior  plane.  There  was  no  pain  associ- 
ated with  this  and  no  disability,  no  loss  of  weight. 
There  was  slow  progress  for  16  months,  at  which 
time  it  was  noted  the  right  leg  was  also  becoming 
thicker.   The  child  walked  without  complaint. 

Examination.  The  child  is  normal  except  for 
local  condition.  There  is  swelling  on  the  back  of 
the  hand  over  the  third  metacarpal;  no  redness, 
local  heat,  or  tenderness.  The  swelling  is  quite 
marked  over  the  right  tibia,  no  redness,  local  heat 
or  tenderness. 

The  urine  is  negative;  the  von  Pirquet  positive; 
the  Wassermann  negative.  White  blood  corpuscles 
19,000.  Temperature  100°  to  101°.    Pulse  100  to  no. 

X-ray  examination  shows:  (i)  a  destructive  pro- 
cess in  the  center  of  the  shaft  of  the  right  tibia, 
with  considerable  thickening  of  the  cortex  and  a 
marked  new  formation  of  periosteal  bone;  (2) 
a  destructive  process  just  below  middle  of  shaft 
of  the  right  radius  with  periosteal  reaction  of  quite 
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marked  degree;  (3)  destructive  process  of  the 
whole  third  metacarpal  bone  of  the  right  hand  (Figs. 
39,  40,  41,  and  42,  Case  24). 

Operation,  March  25,  by  Dr.  Sever.  No  pus  was 
found  under  the  periosteum  of  the  tibia.  Pus  was 
found  in  the  medullary  cavity.  No  organism  was 
seen  by  microscope. 

April  II.  Dr.  Wolbach  reported  active  tuberculo- 
sis of  bone. 

April  30.  Discharged.  The  wound  showed  little 
tendency  to  heal. 

Paihological  report  by  Dr.  Wolbach.  The  material 
consists  of  sections  of  three  fragments  of  cortical 
bone,  all  showing  marked  resorption  of  bone  with 
great  enlargements  of  the  haversian  canals.  The 
inner  layer  of  the  cortex  is  reduced  to  a  coarsely 
trabeculated  structure  and  there  is  evidence  of 
rapid  decalcification  and  resorption  of  the  bone 
tissue.  Between  the  trabeculae  and  their  remains 
is  a  loose  textured  vascular  connective  tissue  in 
which  are  numerous  miliary  tubercles  which  have 
not  progressed  to  caseation.  The  tubercles  are 
very  characteristic  and  consist  of  cx)llections  of 
mononuclear  cells  (epithelioid  or  endothelial)  with 
typical  giant  cells.  The  most  striking  feature  of  the 
sections  is  the  diffuse  reaction  with  absorption  of 
bone,  apparently  by  a  process  of  decalcification,  as 
osteoclasts  are  rare  and  many  of  the  degenerated 
trabeculae  of  bone  are  surrounded  by  osteoclasts. 
Here  and  there  new  bone  is  being  laid  down,  and 
the  two  processes  of  bone  formation  and  resorption 
are  curiously  intermingled  in  what  is  essentially 
the  tissue  formed  in  the  diffuse  reaction  to  the 
tubercle  bacillus.  The  connective  tissue  response, 
resulting  in  a  diffuse  granulation  tissue  formation 
with  tubercles,  is  essentially  the  process  seen  in 
pyogenic  infections  of  bone  in  early  repair  (Figs.  43 
and  44,  Case  24). 

The  interpretation  of  the  above  findings  is  that 
the  process  is  one  of  considerable  rapidity  and 
rapid  extension,  and  the  effect  upon  the  bone  forming 
cells  is  essentially  that  seen  in  the  early  repair  of 
pyogenic  infections. 

Case  25.  Syphilis.  J.  D.,  age  7  8/12  years, 
admitted  to  the  Children's  Hospital,  February  26, 
1915.  The  father  had  neisserian  infection  and  the 
mother  had  acne  10  years  before  marriage.  A 
maternal  aunt  had  keratitis  when  a  child.  There 
have  been  no  stillbirths  or  miscarriages  in  the  family. 
The  patient  is  a  normal  child.  He  had  measles  at  2, 
at  .5  months  had  eruption  of  sores  about  mouth, 
the  scars  of  which  can  now  be  seen,  at  4  years  had 
keratitis,  treated  at  the  Eye  and  Ear  Infirmary, 
3  weeks  ago  had  tonsillitis  with  swollen  glands  of  the 
neck.   Ever  since  birth  the  child  had  enuresis. 

Present  illness.  For  five  years  there  has  been 
bowing  of  the  left  shin  bone.  This  was  first  noticed 
by  the  mother,  when  the  leg  was  swollen,  tender, 
and  sore.  The  pain  and  tenderness  were  worse  at 
night.  There  were  no  night  cries  or  night  sweats. 
During  the  past  2  years  the  swelling  has  become 
worse,  but  the  pain  has  decreased.    He  has  been 


Fig.  45,  Case  25. 

treated  by  "blood  medicine"  for  the  past  3  years. 
He  has  always  been  pale  and  anaemic  looking. 
The  swelling  has  never  broken  down  nor  dis- 
charged pus. 

Examination.  The  patient  is  poorly  nourished 
and  developed,  has  general  glandular  enlargement, 
scars  at  comers  of  the  mouth.  The  teeth  are  notched. 
The  liver  is  palpable  about  an  inch  below  the  right 
costal  region;  there  is  a  separation  of  the  recti. 
The  patient  stands  with  a  decided  list  to  the  right 
showing  a  slight  right  dorsal  scoliosis.  The  patient 
walks  with  a  fair  amount  of  right-sided  limping, 
but  no  functional  disability.  There  is  a  hmitation  of 
external  rotation  of  the  right  hip  to  30°.  On  the 
right  thigh  there  is  a  general  outward  and  forward 
prominence  of  the  femur,  especially  in  its  lower 
three-fifths,  with  considerable  thickening  of  the 
shaft.  The  left  thigh  is  similar  to  the  right  though 
the  deformity  is  not  so  marked.  The  left  leg  shows  a 
marked  overgrowth  of  the  tibia  in  thickness,  form- 
ing a  prominent  general  forward  bowing,  especially 
in  its  lower  two-thirds,  and  a  considerable  over- 
growth in  length.  The  fibula  also  shows  overgrowth. 
There  is  a  general  roughness  over  the  crest  of  the 
tibia.  The  reflexes  are  exaggerated  on  the  right. 
There  is  a  positive  Oppenheim  on  the  left. 

March  i.  Dr.  Derby  saw  patient  for  eye  con- 
dition. He  reports  a  fine  scar  on  the  left  cornea, 
and  the  remains  of  an  old  choroid  retinitis.  The 
whole  condition  is  most  suggestive  of  old  syphilitic 
keratitis. 
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Fig.  46,  Case  26. 

March  2.  Dr.  Post  saw  the  patient  and  considers 
the  upper  central  incisors  "near  Hutchinsonian. " 
The  scars  about  the  hps  are  unusually  well  marked. 

March  7,  191 5.  The  patient  was  discharged 
home  to  take  medicine. 

X-ray  examination  shows:  (i)  marked  thicken- 
ing of  the  cortex  and  periosteum  of  the  lower  half 
of  the  left  tibia  (Fig.  45,  Case  25). 

Diagnosis:  syphilis. 

Case  26.  Tuberculosis.  I.  M.,  age  10  years, 
admitted  to  the  Children's  Hospital,  December  30, 
1918.  The  father  died  of  tuberculosis.  The  past 
history  is  negative. 

Present  illness.  One  year  ago  a  girl  stepped  on 
her  left  foot  and  she  went  to  the  Massachusetts 
General  Hospital.  The  foot  was  put  in  the  cast 
and  kept  in  it  4  months. 

Examination.  There  was  glandular  enlargement 
in  the  posterior  triangles  of  the  neck.  The  child 
was  otherwise  normal,  except  for  the  local  condition. 
There  was  fusiform  swelhng  over  the  dorsum  and 
inner  aspect  of  the  left  foot  particularly.  There  was 
no  redness  or  discoloration.  Two  small  scars  were 
seen  on  the  inner  aspect  of  this  mass,  apparently 
healed  sinuses.  There  was  tenderness  over  the 
swelling,  and  limitation  of  ankle-joint  by  about 
10  degrees  in  dorsi  and  plantar  flexion. 

The  temperature  shows  a  nightly  rise  from  99 
to  100°.  Pulse  averages  around  94.  The  von  Pir- 
quet  is  definitely  positive  in  24  hours,  the  Wasser- 
mann  negative.  White  blood  corpuscles  12,400. 
The  urine  is  normal.  X-ray  examination  shows 
fracture  of  the  base  of  the  first  metatarsal  and  ab- 
sorption of  lime  salts  (Fig.  46,  Case  26). 


Operation,  January  ij,  1919,  by  Dr.  Lovett.  An 
incision  was  made  over  the  first  metatarsal  joint. 
The  tissue  was  cheesy  and  yellowish  looking.  Dr. 
Wolbach  took  his  own  specimen.  A  report  came 
back  in  10  minutes  of  positive  tuberculosis.  The 
wound  was  closed  without  drainage. 

January  23,  1919.  The  wound  healed  by  first 
intention.  The  patient  was  discharged  in  a  bivalved 
cast  to  Wellesley. 

Pathological  report  by  Dr.  Wolbach.  The  sections 
include  bone,  articular  cartilage  and  ligament,  all 
showing  tuberculosis.  The  bone  is  largely  replaced 
dense  tuberculous  granulation  tissue  in  which  are 
many  tubercles  surrounded  by  fibrous  tissue  zones. 
The  tubercles  are  occasionally  caseous.  The  process 
is  that  of  slowly-progressing  tuberculosis  with 
much  fibroblastic  reaction.  No  new  bone  formation 
can  be  seen  in  the  material  at  hand.  There  is  no 
acute  reaction. 

DISCUSSION 

The  diagnosis  of  infectious  lesions  of  the 
bones  would  be  simple  if  each  infectious 
agent  always  produced  the  same  reaction. 
The  pyogenic  bacteria  alone  may  be  counted 
upon  to  conform  to  type ;  at  first  destruction 
of  tissue  followed  by  repair,  which  in  the  case 
of  bone  means  necrosis  with  more  or  less 
local  disappearance  of  hme  salts  followed  by 
new  bone  formation  from  adjacent  healthy 
bone  structures.  It  must  be  remembered  in 
the  reaction  of  bone  to  injury  that  new  forma- 
tion of  tissue  is  always  followed  by  ossifica- 
tion and  therefore  that  granulation  tissue 
from  bone  or  periosteum  becomes  bone  tissue. 

The  above  simple  sequence  in  the  pyogenic 
infections  accounts  for  the  definite  criteria 
applicable  in  osteomyelitis.  It  is  conceivable 
that  a  rapid  healing  of  a  small  abscess  in  bone 
might  result  in  very  little  granulation  tissue 
production  from  adjacent  tissue  with  very 
little  production  of  new  bone,  and  this  seems 
to  have  been  the  result  in  Case  4. 

Syphilis  affects  bone  in  two  ways,  both 
eft'ects  of  the  proHferative  reaction  of  the 
casual  agent,  and  results  either  in  the  de- 
struction of  bone,  or  the  new  formation  of 
bone.  Both  effects  may  occur  in  the  same 
case.  Destruction  of  bone  follows  the  forma- 
tion of  local,  rapidly-formed  gummatous 
lesions,  sometimes  of  endosteal  and  periosteal 
origin,  sometimes  perivascular  and  extending 
into  bone.  On  the  other  hand,  the  degree  of 
reaction  to  the  spirochaeta  may  be  slight  and 
result   only   in  proliferation   of   cells   of   the 
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periosteum  and  endosteum,  the  newly-formed 
tissue  developing  osteoblasts  and  eventually 
new  deposits  of  bone  is  the  result.  In  one 
case,  therefore,  there  is  choking  of  normal 
bone  by  the  gummatous  process  with  its 
necrosis;  in  the  other  case  there  is  merely 
stimulation  of  bone-forming  tissue. 

Tuberculosis  presents  more  possibilities. 
In  soft  tissues  it  is  known  that  the  tubercle 
bacillus  can  duplicate  the  reaction  of  almost 
any  type  of  pathogenic  bacterium.  Thus  the 
various  types  of  exudative  response  to  injury 
may  be  the  result  of  the  tubercle  bacillus 
alone;  exudates  essentially  fibrinous  or  es- 
sentially puriform  in  character  are  frequently 
found  upon  serous  membranes — meninges, 
peritoneum,  pleura,  and  pericardium.  In 
bone  we  usually  think  of  tuberculosis  as  a 
proliferative  process  resulting  in  the  new 
formation  of  tissue  with  consequent  obstruc- 
tion of  the  bone,  and  this  is  the  commonest 
type  of  tuberculous  bone  lesion  which  gives  rise 
to  the  formation  of  bone  cavities  without  a 
peripheral  reaction  or  condensation  of  bone. 

In  tuberculosis  of  bone,  as  in  soft  tissues, 
there  may  occur:  (i)  exudate,  fibrinous  or 
puriform,  (2)  discrete  proliferative  lesions, 
the  tubercle  which  may  progress  slowly  or 
rapidly  with  much  or  little  caseation,  and  (3) 
a  diffuse  proliferative  reaction,  following  the 
exudative— essentially  tuberculous  granula- 
tion tissue,  with  much  or  little  caseation. 
In    the    third    instance,    in    the    granulation 


tissue,  there  may  be  new  bone  formation  just 
as  in  the  repair  of  pyogenic  processes,  at  a 
time  when  destruction  or  resorption  of  bone 
is  going  on.  In  Case  24  is  an  excellent  example 
of  this  double  process,  "destructive"  and 
"formative,"  due  solely  to  the  tubercle 
bacillus.  The  X-ray  plates  not  only  resembled 
those  of  a  pyogenic  infection  but  the  ap- 
pearances of  the  bone  at  operation  were 
equally  confusing  to  the  pathologist,  whose 
diagnosis  based  upon  the  gross  was  early 
osteomyelitis. 

It  is  of  interest  to  note  that  the  effect  of 
the  tubercle  bacillus  in  this  case  upon  the 
cortical  bone  was  not  unlike  that  of  the  more 
toxic  staphylococcus  in  that  necrosis  of  bone 
trabeculae  occurred  with  decalcification  re- 
mote from  actual  tubercles.  That  this  process 
may,  in  rare  instances,  result  in  sequestrum 
formation  is  shown  in  Case  17. 

The  punched-out  lesions  of  the  bone  in 
Cases  14  and  15  represent  a  rapid  discrete 
extension  of  the  proliferative  reaction  followed 
by  extensive  caseation. 

•  The  important  lesson  from  the  pathological 
study  of  this  series  of  cases  is  the  reminder 
that  tuberculosis  in  bone  may  simulate  any 
other  infectious  process  in  location  and  char- 
acter of  the  lesion.  Diagnosis  from  X-ray 
studies  alone  is  therefore  occasionally  im- 
possible and  recourse  must  be  had  to  other 
clinical  evidence,  and  when  possible  to 
pathological  examination. 
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URETERO-URETERAL   ANASTOMOSIS  ^ 

By  REUBEN  PETERSON,  M.D.,  F.A.C.S.,  Ann  Arbor,  Michigan 


^NASTOMOSIS  of  the  resected  or  in- 
/  \  cised  ends  of  the  ureter  may  be  classed 
■L  V  as  an  uncommon  operation.  Only 
rarely  does  the  surgeon  remove  portions  of 
the  ureter  deliberately.  If  this  be  done  for 
malignant  disease,  anastomosis  of  the  ureter 
with  the  bladder  is  usually  chosen  as  a  less 
hazardous  procedure  than  uniting  the  cut 
ends  of  the  ureter.  Only  rarely  is  the  ureter 
severed  accidentally  by  the  skilled  surgeon. 
When  the  accident  occurs  in  unskilled  hands, 
more  often  than  not  it  goes  undiscovered  and 
death  is  ascribed  to  shock  or  peritonitis. 

Since  the  operation  of  uretero-ureteral 
anastomosis  is  rare,  it  becomes  the  duty  of 
the  surgeon  to  record  each  case  in  detail, 
especially  the  end-results,  so  that  doubtful 
points  about  the  operation  may  be  eventually 


cleared  up.  The  task  of  the  reporter,  how- 
ever, has  been  made  more  difficult  by  im- 
provements in  the  methods  of  direct  ex- 
amination of  the  genito-urinary  tract  made 
during  the  past  20  years.  A  patient  with 
an  anastomosed  ureter  cannot  be  pro- 
nounced cured,  so  far  as  the  operation  is 
concerned,  until  bladder,  ureter,  and  the 
corresponding  kidney  have  been  explored, 
functional  tests  performed,  and  ocular  demon- 
strations of  the  condition  of  the  urinary  tract 
made  by  the  X-ray.  Without  such  work  the 
cured  patient  may  in  reality  be  one  with  an 
atrophic  or  hydronephrotic  kidney  where  the 
repaired  ureter  leads  to  the  bladder  but  does 
not  functionate,  the  patient  being  "perfectly 
well"  because  the  other  kidney  and  ureter 
are  doing  double  work  very  satisfactorily. 


Fig.  I.    Roentgenogram  of  right  ureter  and  pelvis  of  Fig.    2.    Right    ureter    6    months   after   an  end-in-end 

kidney  showing  moderate  dilatation  of  ureter  and  pelvis       uretero-ureteral  anastomosis.     Fluid  ran  back  from  pelvis 
of  kidney.   No.  6  F.  catheter.  of  kidney  around  No.  5  F.  catheter,  tilling  the  bladder. 

>  Read  before  the  Southern  Surgical  Association,  New  Orleans,  December  17    1919. 
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Fortunately,  I  am  able  to  report  the  follow- 
ing case  of  uretero-ureteral  anastomosis 
subject  to  the  conditions  set  forth  above. 

Mrs.  H.,  gynecological  case  No.  10,387,  age  49, 
widow,  was  referred  to  the  University  Hospital, 
May  13,  1 91 9,  by  L.  B.  Hixson,  of  Durand,  Michigan, 
for  malignant  disease  of  the  cervix.  Although  there 
had  been  a  history  of  irregular  and  profuse  bleeding 
for  more  than  a  year,  examination  upon  entrance 
showed  the  uterus  to  be  freely  movable  with  no 
induration  to  be  made  out  in  the  broad  ligaments. 
Microscopical  examination  of  a  piece  of  the  affected 
cervix  having  established  the  diagnosis  of  medullary 
squamous  celled  carcinoma,  the  patient  was  sub- 
jected to  the  radical  abdominal  operation  for  the 
removal  of  the  cancerous  uterus.  May  16,  191 9. 

Operation.  The  ulcerated,  cancerous  cervix  was 
thoroughly  cauterized  through  a  water-cooled 
speculum  prior  to  opening  the  abdomen.  The  broad 
ligaments  were  opened  in  the  usual  manner  after 
ligation  of  the  round  and  infundibulopelvic  liga- 
ments. Unfortunately  the  usual  technique  was 
departed  from  in  tying  the  right  uterine  artery  after 
first  exposing  the  corresponding  ureter.  Long 
familiarity  with  the  radical  operation  led  me  to 
omit  the  passage  of  the  forefinger  along  the  ureter 
and  beneath  the  uterine  artery.  Instead,  a  curved 
ligature  passer  was  supposedly  carried  along  the 
ureter  and  the  artery  ligated  between  two  ligatures. 
Much  to  my  chagrin  I  at  once  realized  that  the 
ureter  had  been  divided;  in  other  words,  the  ligature 
passer  had  gone  below  the  ureter  as  well  as  the 
uterine  artery. 

The  left  uterine  artery  was  ligated  by  the  usual 
technique,  and  the  uterus  with  its  appendages  to- 
gether with  a  wide  vaginal  cuff  removed. 

The  incised  ends  of  the  ureter  were  then  united  in 
the  following  manner: 

The  distal  or  bladder  end  of  the  cut  ureter  was 
split  with  scissors  on  its  anterior  surface  for  a  dis- 
tance of  one-fourth  inch.  The  mucosa  at  this  end 
was  trimmed  off  for  a  short  distance  and  the  lumen 
of  the  duct  stretched  slightly  with  a  haemostat. 
The  proximal  or  kidney  end  of  the  ureter  was  then 
transfixed  with  a  fine  cambric  needle  armed  with  a 
fine  linen  thread.  Both  ends  of  this  suture  were 
threaded  through  a  straight  needle  which  was 
passed  through  the  lumen  of  the  distal  end  of  the 
ureter  and  out  of  the  duct  one-third  inch  below  the 
angle  of  the  slit  on  the  anterior  surface  of  the 
ureter.  The  proximal  end  of  the  ureter  was  drawn 
one-third  inch  into  the  distal  end  by  means  of  this 
traction  suture  which  was  steadied  by  an  assistant 
but  not  tied.  At  the  point  of  juncture  of  the  upper 
with  the  lower  portion  of  the  ureter  the  walls  were 
united  by  five  fine  silk  sutures  passed  by  a  fine  curved 
needle.  These  sutures  included  all  coats  of  the  two 
portions  of  the  ureter  except  the  mucosa.  The  slit 
portion  of  the  distal  end  was  then  united  with  three 
fine  silk  sutures  which  also  passed  through  all  but 
the  mucosal  coat. 


The  traction  suture  was  now  removed  and  the 
anastomosed  ureter  placed  as  nearly  as  possible  in 
.  its  proper  position.  The  two  cut  edges  of  the  pelvic 
peritoneum  were  brought  together  by  a  running 
catgut  suture  over  the  ureter  and  a  small  piece  of 
gauze  drain  run  out  through  the  vagina.  Both 
ureters  were  left  completely  peritonized. 

The  patient  naturally  was  somewhat  shocked  by 
the  combination  of  a  radical  abdominal  hysterec- 
tomy and  the  ureteral  anastomosis  and  for  a  few 
days  the  pulse  rate  was  somewhat  elevated.  There 
was  no  leakage  of  urine  by  the  vagina.  The  usual 
postoperative  amount  of  urine  was  secreted,  and 
chemical  and  microscopical  examination  showed 
nothing  abnormal.  The  patient  voided  urine  shortly 
after  the  completion  of  the  operation  and  catheter- 
ization was  never  necessary. 

The  patient  returned  to  the  hospital  December  12, 
1919,  for  an  examination.  A  careful  bimanual  exam- 
ination showed  no  signs  of  a  return  of  the  car- 
cinoma. Through  the  kindness  of  my  colleagues, 
Hugh  Cabot  and  J.  G.  Van  Zwaluw.-nburg,  it  was 
possible  to  obtain  a  very  complete  report  of  the 
condition  of  the  right  urinary  tract.  Their  report 
is  as  follows: 

"Plates  were  made  of  the  kidney  region  in  the 
double  screen  technique  before  and  after  injection 
of  opaque  fluid.  Before  injection  the  X-ray  catheter 
was  seen  in  place  following  the  usual  course.  The 
kidney  shadow  was  not  remarkable.  In  the  plate 
taken  after  the  injection  of  the  bromide,  the  calyces 
of  the  right  kidney  were  seen  to  be  much  dilated. 
The  kidne}'  shadow  did  not  seem  to  be  enlarged. 
The  ureter  appeared  to  be  dilated  to  some  extent 
throughout  its  length  but  more  especially  from  the 
fifth  to  the  third  lumbar  vertebra  (Figs,  i  and  2). 
"We  believe  that  this  patient  has  a  minor  degree 
of  dilatation  of  the  terminal  calyces,  pelvis,  and 
ureter. 

"Examination  of  bladder  shows  nothing  abnor- 
mal. The  ureteral  orifices  are  symmetrical.  There 
is  no  evidence  of  inflammation.  A  No.  6  F.  catheter 
passed  freely  to  the  kidnej^  on  both  sides  There  is 
no  obstruction.  Normal  flow  of  normal  urine 
appears  from  both  kidney's.  Kidney  function  as 
tested  by  phthalein  shows  appearance  time  on  right 
of  five  minutes,  on  left  four  minutes.  Function  of 
right  kidney  in  ten  minutes  is  5  per  cent,  of  left 
10  per  cent.  The  capacity  of  right  renal  pelvis  16 
cubic  centimeters.  The  flow  from  the  right  side 
was  steady  and  suggested  dilatation  and  paralysis. 
Examination  in  the  bacteriological  laboratory  of 
9.25  cubic  centimeters  of  urine  from  the  right  side 
showed  no  organisms;  no  growth  obtained.  An 
injection  of  a  25  per  cent  solution  of  sodium  bro- 
mide was  made  and  a  roentgenogram  taken.  Fifteen 
cubic  centimeters  withdrawn  from  the  pelvis 
after  X-ray  finished. 

"Examination  of  the  plate  shows  a  moderate 
degree  of  dilatation  of  the  renal  pelvis  and  flattening 
of  the  calyces.  I  should  regard  it  as  a  first  degree 
of  hydronephrosis. 
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"Opinion.  This  woman  has  a  very  slight  dilata- 
tion of  the  renal  pelvis  and  definite  diminution  of 
renal  function  on  the  right  side.  There  is  no  evidence 
of  infection  and  the  amount  of  damage  to  the  kidney 
as  a  whole  must  be  regarded  as  exceedingly  slight." 

Twcnty-lhrcc  years  ago  at  the  Xash\-ille 
meeting  of  this  society,  our  distinguished  Fel- 
low, Doctor  Bov('e,  presented  his  classical 
paper  on  uretero-ureteral  anastomosis.  At 
this  meeting  of  the  same  society,  we  are  able 
to  state  that  almost  all  his  conclusions  have 
been  completely  justified  by  subsequent 
surgical  ureteral  work.  In  order  to  study  this 
work  and  draw  certain  conclusions  from  it,  I 
have  carefully  gone  over  the  literature  of  the 
subject  and  collected  72  cases  of  uretero- 
ureteral  anastomosis  by  various  methods. 
Other  cases,  in  which  wrong  references  have 
been  given  or  in  which  insufficient  data  have 
been  furnished,  have  been  placed  in  another 
group  together  with  their  references  in  order 
to  save  the  time  and  energy  of  some  sub- 
sequent investigator. 

Bovee's  first  conclusion  that  ''uretero- 
ureteral  anastomosis  is  a  perfectly  feasible 
procedure"  is  amply  borne  out  by  a  study  of 
the  72  collected  cases.  It  is  assumed  that  by 
feasible  is  meant  not  only  that  the  two  ends 
of  a  divided  or  resected  ureter  can  be  united 
without  causing  the  death  of  the  patient 
from  leakage  but  that  the  patency  of  the  tube 
can  be  accomplished  by  such  surgical  pro- 
cedures. Evidently  the  ends  of  almost  any 
severed  ureter  can  be  sutured  together,  but  if 
stenosis  follows  it  may  amount  to  the  same 
thing  as  tying  off  the  ureter. 

Again  the  cases  must  be  scrutinized  care- 
fully to  see  if  the  deaths  occurred  from  the 
ureteral  operation  or  from  the  operation 
giving  rise  to  the  accident.  Had  the  patient 
in  my  own  case  died  of  shock  from  the  com- 
bined radical  hysterectomy  and  ureteral 
anastomosis — the  latter  procedure  might  have 
contributed  toward  the  death  due  to  the 
prolongation  of  the  entire  operati\e  pro- 
cedure— such  death  could  not  be  counted 
against  the  feasibility  of  ureteral  anastomosis. 

There  were  4  deaths  out  of  72  cases  directly 
attributable  to  the  ureteral  anastomosis  or  a 
primary  mortality  of  5.5  per  cent.  Certainly 
this  is  not  a  prohibitory  mortality,  especially 


since  all  of  them  occurred  in  the  early  days 
of  ureteral  surgery. 

It  is  even  questionable  if  Morris'  case 
should  be  included  among  deaths  attributable 
to  the  operation  since  in  all  probability  the 
large  uterine  myoma  for  which  the  primary 
operation  was  performed  had  produced  dou- 
ble hydronephrosis  by  pressure.  At  autopsy, 
both  kidneys  were  excessively  hydronephrotic 
the  right  more  than  the  left,  although  the 
latter  had  been  cut  and  anastomosed.  The 
left  ureter  was  found  to  be  watertight.  Still, 
since  hydronephrosis  was  found  so  soon 
after  the  operation  the  case  was  included 
among  deaths  attributable  to  the  anasto- 
mosis. 

In  Blau's  two  cases,  death  resulted  from 
defective  suturing  and  retroperitoneal  abscess 
in  the  posterior  wall  just  back  of  the  sutured 
ureter. 

Although  cardiac  insufficiency  is  given  as 
the  cause  of  death  in  Sadowski's  case,  the 
autopsy  showed  dilatation  of  the  ureter 
above  the  suture  with  an  oedematous  hydro- 
nephrotic kidney. 

In  the  other  cases  where  death  followed  one 
or  the  other  methods  of  ureteral  anastomosis 
(Schopf,  Hochenegg,  Pawlik,  McMonagle, 
Gubareff,  Cobb)  the  deaths  were  unquestion- 
ably due  to  other  causes  than  the  results  of 
the  ureteral  anastomosis. 

Bovee's  second,  fifth,  and  sixth  conclusions 
that  ureteral  anastomosis  is  preferable  to 
nephrectomy  and  ligation  of  the  ureter  in  the 
light  of  the  results  from  more  than  60  cases 
of  ureteral  anastomosis  recorded  since  the 
publication  of  his  paper,  have  been  shown  to 
be  perfectly  sound. 

As  regards  the  third  conclusion  that  the 
preferable  method  is  the  lateral  implantation 
or  obhque  end-to-end  anastomosis,  subsequent 
operations  have  shown  the  primary  results  of 
all  methods  to  be  fairly  good  with  the  advan- 
tage somewhat  in  favor  of  the  end-in-end  or 
end-in-side  methods.  There  were  29  cases 
of  end-to-end  anastomosis  with  6  deaths,  4 
of  which  were  due  to  the  operation  (Group  i), 
while  in  25  transverse  end-in-end  and  15 
end-in-side,  40  cases  in  aM,  there  were  no 
deaths  which  could  be  attributable  to  the 
operation  (Groups  2  and  3). 
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Looking  at  the  question  in  another  Hght 
it  is  perfectly  possible  that  a  certain  operative 
technique  will  be  without  mortality  yet  be  a 
failure  so  far  as  functional  results  are  con- 
cerned. Leakage  after  the  anastomosis  is  a 
sign  of  faulty  technique,  since  such  leakage 
can  only  cease  by  the  formation  of  granulation 
or  scar  tissue  and  the  increasing  risk  of  stric- 
ture which  may  or  may  not  lead  to  hydro-ure- 
ter and  hydronephrosis.  In  29  cases  of  end- 
to-end  anastomosis,  leakage  was  recorded  in 
9  cases,  while  in  25  of  the  transverse  end-in- 
end  anastomosis,  there  were  only  5  cases  of 
leakage  and  in  15  cases  of  end-in-side  only  2 
cases  of  leakage.  In  other  words,  the  leakage 
after  anastomosis  in  40  operations  with  the 
last  two  methods  was  2  less  than  recorded 
in  29  cases  by  the  transverse  end-to-end 
method. 

Personally,  I  do  not  see  that  one  is  called 
upon  to  choose  the  end-in-side  method  in 
preference  to  the  end-in-end  method  with  a 
view  of  thereby  avoiding  a  stricture  at  the 
point  of  anastomosis.  I  believe  the  case  re- 
ported above  demonstrates  beyond  dispute 
that  where  the  anastomosis  is  followed  by 
primary  union,  the  end-in-end  method  need 
not  and  probably  rarely  produces  a  perma- 
nent stricture.  It  is  the  simplest  of  all  the 
methods  and  sacrifices  but  a  small  portion  of 
the  ureter,  since  it  is  necessary  to  invaginate 
only  one-quarter  or  one-third  inch  of  the 
proximal  portion  of  the  ureter.  When  con- 
siderable portions  of  the  duct  have  been 
accidentally  or  deliberately  resected  and  the 
tension  is  rendered  too  great  by  invagination 
of  even  a  shiall  part  of  the  ureter,  it  is  possible 
that  transverse  end-to-end  anastomosis  may 
be  the  preferable  operation.  Even  here  I 
would  prefer  approximation  of  the  severed 
ends  after  loosening  the  bladder  or  kidney 
and  the  completion  of  the  operation  by  the 
invagination  method. 

I  am  unable  to  see  the  advantage  of  the 
non-removal  of  the  traction  sutures;  certainly 
not  if  the  suturing  about  the  joint  made  by 
the  insertion  of  one  end  of  the  severed  ureter 
with  the  other  can  be  made  accurate  and 
firm  enough  to  prevent  the  shpping  out  of 
the  proximal  end.  Removal  of  the  traction 
suture  does  away  with  any  chance  of  leakage 


through  the  suture  tract,  while  the  avoidance 
of  the  mucosal  coat  in  the  suturing  about  the 
joint  also  serves  to  prevent  any  leakage  from 
a  similar  cause  at  this  point.  Finally,  I 
believe  that  when  the  mucosa  is  removed  for 
a  short  distance  within  the  distal  end  of  the 
tube,  firm  union  takes  place  rather  rapidly 
and  that  this  is  an  important  part  of  the 
technicjue  so  far  as  the  prevention  of  leakage 
is  concerned. 

Retroperitoneal  drainage  should  undoubt- 
edly be  employed,  care  taken  being  that  the 
drain  does  not  come  in  contact  with  the 
anastomosis.  Since  the  large  majority  of  the 
anastomoses  will  be  in  women,  it  is  com- 
paratively easy  to  drain  retroperitoneally 
through  the  vagina.  The  ureteral  anasto- 
mosis should  always  be  carefully  peritonized 
and  as  the  duct  is  shut  away  from  the  general 
abdominal  cavity  in  a  comparatively  few 
hours,  subsequent  escape  of  urine  from  an 
imperfect  anastomosis  would  be  harmless, 
so  far  as  mortality  is  concerned. 

It  would  seem  as  if  the  complicated  methods 
of  Monari  and  Soresi  (Group  6)  for  uniting 
the  severed  ends  of  the  ureter  were  too  com- 
plicated and  unnecessary.  Each  method 
was  devised  to  prevent  ureteral  stricture, 
which  experience  has  shown  does  not  follow 
more  simple  anastomotic  methods.  Monari's 
method  employed  by  Fournier  in  one  case 
(Group  5)  is  a  side-to-side,  lateral  anastomotic 
method,  while  Soresi's  method  is  a  combina- 
tion of  the  transverse,  end-to-end  and  side- 
to-sidc  methods. 

It  must  ever  be  borne  in  mind  that  from 
the  nature  of  things,  ureteral  anastomosis  will 
always  be  a  rather  rare  operation,  hence  a 
simple,  safe  method  must  be  adopted  and  its 
principles  grasped,  so  that  when  called  upon 
to  unite  the  severed  ends  of  a  ureter,  the 
surgeon  will  not  be  obhged  to  employ  a  com- 
plicated technique  with  which  he  has  not  had 
an  opportunity  of  becoming  famihar.  Lateral 
anastomosis  of  the  intestinal  tract  is  a  per- 
fectly satisfactory  operation,  because  the 
surgeon  has  frequent  opportunities  to  become 
familiar  with  the  technique,  while  such  a 
procedure  as  apphed  to  the  ureter  would  be 
bound  to  fail  in  a  certain  proportion  of  cases 
because  of  the  lack  of  familiaritv. 


136 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


It  follows  from  what  has  been  previously 
stated  that  Bovee's  oblique  end-to-end 
anastomosis  employed  successfully  by  him 
in  one  case  (Group  4)  is  an  unnecessary  re- 
finement of  technique,  since  successful  anas- 
tomosis of  the  ureter  without  stricture  can 
be  made  by  the  simpler  end-in-end  invagina- 
tion method.  Possibly  Bovee  had  arrived 
at  the  same  conclusion  w^hen  he  employed 
this  latter  method  in  a  second  case  of  ureteral 
anastomosis. 

The  necessity  of  careful  examination  of 
the  urinary  tract  which  has  been  subjected  to 
uretero-ureteral  anastomosis,  has  already 
been  referred  to.  Without  such  an  examina- 
tion the  reporter  is  simply  guessing,  for  it  is  a 
well-known  fact  that  a  patient  may  appar- 
ently be  in  perfectly  good  health  and  still 
have  atrophic  or  hydronephrotic,  functionless 
kidney.  Very  few  operators  have  recorded 
such  postoperative  urinary  tract  examina- 
tions. 

McMonagle,  as  early  as  1895,  made  a 
cystoscopic  examination  of  the  bladder  of  a 
patient  whose  left  ureter  had  been  success- 
fully anastomosed  by  the  transverse  end-in- 
end  method  one  year  previously.  He  satisfied 
himself  that  the  ureter  was  permeable,  since 
he  saw  urine  coming  from  the  ureteral  orifice. 
Three  years  later  the  woman  w^as  in  good 
health.  This  is  an  exceedingly  valuable 
observation  and  one  far  in  advance  of  his 
time  but  we  are  still  left  in  doubt  as  to  what 
happened  to  the  left  ureter  and  kidney  be- 
tween the  date  of  this  examination  and  the 
last  report,  3  years  later.  The  patient  may 
have  been  well  with  a  functionless  kidney 
and  ureter. 

In  a  patient  upon  w^hom  an  oblique  end- 
to-end  anastomosis  had  been  done,  Bovee 
found  upon  passage  of  an  ureteral  catheter  6 
months  later  that  the  ureter  was  without 
stricture.  Forssell  makes  the  same  observa- 
tion about  his  case  of  end-in-end  anasto- 
mosis, the  ureteral  sound  revealing  no  stricture 
2  years  after  the  operation.  Pozzi  and  Kayser 
passed  ureteral  catheters  after  end-in-end 
anastomoses  and  found  both  absence  of 
stricture  and  normal  kidney  function, 
although  Pozzi  thought  there  was  a  difference 
in  the  flow  of  urine  from  the  side  operated 


upon,  and  explained  the  continuous  flow  of 
urine  from  this  side  as  due  to  a  lack  of  con- 
tractility (peristalsis)  from  that  side.  Lavise 
reports  the  ureteral  orifice  and  bladder 
normal  3  weeks  after  end-to-end  anastomosis. 
Davis  collected  the  urine  from  both  sides  of 
the  bladder  by  the  Harris'  segregator  one 
month  after  an  end-in-end  uretero-ureteral 
anastomosis  and  demonstrated  the  ureter 
operated  upon  to  be  patent  and  the  urine 
normal.  Perils  by  cystoscopic  examination 
after  an  end-to-end  anastomosis  was  able  to 
report  that  clear  urine  came  from  both 
ureteral  orifices.  Fournier,  2  months  after 
an  ureteral  anastomosis  by  the  Monari 
method,  found  urine  from  both  ureters 
normal.  Reed  4  weeks  and  6  months  after 
an  end-in-side  anastomosis  satisfied  himself 
by  the  use  of  the  Harris  segregator  that  nor- 
mal urine  came  from  both  ureteral  orifices. 

These  are  the  only  observations  I  have  been 
able  to  find  in  connection  with  the  72  col- 
lected cases  of  ureteral  anastomosis,  and  it 
will  be  noted  that  in  no  case  is  any  informa- 
tion furnished  beyond  the  permeability  of  the 
sutured  ureter  and  the  condition  of  the  urine 
coming  from  that  side.  We  are  left  absolutely 
in  doubt  as  to  the  size  and  condition  of  the 
pelvis  of  the  kidney  and  ureter  on  the  side 
operated  upon — points  to  be  settled  if  we  are 
to  be  in  possession  of  all  facts  as  to  what 
happens  after  the  ureter  is  cut  and  united. 

It  has  been  impossible  to  draw  any  definite 
conclusions  regarding  the  functional  results 
of  ureteral  anastomosis  in  the  72  cases.  As 
has  been  before  pointed  out,  the  fact  that  a 
patient  is  in  good  health  and  suffers  from  no 
pain  so  many  months  or  years  after  the 
anastomosis,  means  very  little  so  far  as  proving 
that  the  ureter  operated  upon  and  corre- 
sponding kidney  are  functionating. 

A  good  example  is  Frederick's  case,  re- 
ported in  1901.  About  1895  he  did  an  end-in- 
end  uretero-ureteral  anastomosis  of  the  right 
ureter,  an  inch  of  w^hich  had  been  removed 
during  a  hysterectomy  for  a  uterine  fibroid. 
Then  followed  vaginal  leakage  for  about  8 
months,  when  the  patient  developed  symp- 
toms of  acute  hydronephrosis  accompanied 
by  cessation  of  the  leakage.  Frederick  re- 
ported the  patient  as  perfectly  well  5  years 


PETERSON:    URETERO-URETERAL  ANASTOMOSIS 


137 


subsequent  to  these  symptoms.  Fortunately- 
some  10  years  later  he  was  able  to  secure 
an  autopsy  on  this  patient.  The  autopsy 
showed  stenosis  at  the  point  of  the  anas- 
tomosis, dilatation  of  the  ureter  above  the 
anastomotic  point  to  the  size  of  the  thumb, 
and  a  hydronephrotic  kidney  the  size  of  a 
child's  head. 

Had  it  not  been  for  Frederick's  scientific 
interest  in  this  case  leading  him  to  follow  it 
up  for  a  good  many  years  it  would  have  been 
called  a  cure  when  in  reality  it  was  a  functional 
failure.  Although  the  patient  survived  the 
anastomosis,  the  resulting  condition  was  such 
as  to  be  followed  by  ureteral  leakage,  hydro- 
ureter  and  hydronephrosis,  chronic  in  form 
and  giving  rise  to  few  symptoms,  but  enough 
to  cause  death  15  years  later.  Nephrectomy 
would  have  been  the  preferable  operation 
here,  could  the  subsequent  history  of  the 
patient  have  been  foretold. 

When  uretero-ureteral  anastomosis  is  not 
followed  by  leakage  there  is  an  excellent 
chance  of  good  surgical  and  functional  results. 
When  the  anastomosis  is  followed  by  leakage, 
success  surgically  and  functionally  must  be, 
from  the  nature  of  the  case,  rare.  Each  such 
case  should  be  carefully  watched  with  a  view 
of  subsequent  surgical  interference.  In  case 
the  leakage  be  permanent,  nephrectomy  may 
be  indicated  in  preference  to  a  second  attempt 
at  uretero-ureteral  anastomosis,  when  the 
ureter  and  kidney  have  been  greatly  changed 
by  adhesions  and  resulting  compression  at 
the  site  of  the  anastomosis. 

There  will  be  very  little  argument  regarding 
the  possibility  that  hydro-ureter  and  hydro- 
nephrosis with  or  without  accompanying 
infection  may  follow  defective  ureteral  anas- 
tomotic suturing.  Yet  the  statement  that 
every  repair  of  a  sectioned  ureter  will  be 
followed  by  distinct  pathological  changes  in 
the  ureter  and  kidney  may  not  be  so  readily 
accepted.  Yet  there  is  a  certain  amount  of 
evidence  to  support  the  truth  of  such  a 
statement. 

Alksne,  of  the  Federoff  Surgical  Clinic  in 
St.  Petersburg,  in  1908,  published  an  exhaus- 
tive experimental  study  of  the  different  meth- 
ods of  uretero-ureteral  anastomosis.  Many  of 
his  dogs  subjected  to  the  anastomosis  died 


so  that  one  is  forced  to  ciuestit)n  the  excel- 
lence of  his  operative  technique.  Still  not  a 
few  of  the  animals  lived  and  showed  good 
surgical  successes  so  far  as  the  anastomoses 
were  concerned.  The  interesting  part  of  the 
research  to  me  is  the  author's  conclusions 
which  in  part  may  be  stated  as  follows: 

"Experiments  show  that  all  ureteral  sutures 
are  followed  by  a  certain  stenosis  of  the  duct 
from  traumatic  oedema.  The  suture  of  the 
ureter  may  be  perfect,  yet  the  functional 
result  may  be  poor.  All  sutured  ureters  show 
a  characteristic  type  of  excretion  of  the  urine. 
Atony  of  the  sutured  part  causes  cessation  of 
the  peristaltic  waves  of  the  ureter  giving  rise 
to  ureteral  pocket  formations.  The  urine 
accumulates  in  these  pockets  above  the  point 
of  suture  until  enough  has  accumulated  to 
force  it  below  the  anastomotic  point.  This 
will  lead  in  all  cases  to  hydro-ureter  and  in 
most  cases  to  hydronephrosis." 

How  else  can  the  findings  in  the  case  just 
reported  be  explained?  Clinically  the  result 
of  the  uretero-ureteral  anastomosis  was  per- 
fect so  far  as  could  be  judged.  There  was  no 
leakage  and  nothing  in  the  urine  to  show  that 
there  was  infection  of  the  urinary  tract. 
SLx  months  after  the  anastomosis,  during 
which  time  there  were  no  symptoms  referable 
to  the  urinary  tract,  examination  shows  ab- 
solutely no  signs  of  stricture  but  a  moderate 
degree  of  dilatation  of  the  ureter  and  kidney 
and  definite  diminution  of  the  renal  function 
on  the  side  operated  upon. 

This  looks  like  a  confirmation  of  Alksne 's 
contention  that  changes  in  the  ureter  and 
kidney  follow  every  case  of  anastomosis. 
IMechanically  and  surgically  the  result  in  the 
reported  case  was  excellent.  There  was 
absolutely  no  evidence  of  a  stricture  at  any 
point  of  the  duct.  Yet  the  ureter  and  pelvis  of 
the  kidney  were  dilated. 

The  explanation  of  what  causes  the  "atony" 
of  the  sectioned  ureter  referred  to  by  Alksne 
has  not  been  worked  out.  He  ascribes  it  to 
cutting  through  of  the  muscles  of  the  ureter 
and  scar  formation.  It  is  possible  that  section 
of  the  ureter  interferes  with  its  nerve  supply 
so  that  atony  results.  It  is  idle  to  speculate 
as  to  the  causes  of  the  condition  until  exist- 
ence of  the  latter  has  been  established  beyond 
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question  by  the  findings  of  more  than  one 
case.  Hence  the  importance  that  each  case 
of  ureteral  anastomosis  be  worked  out  care- 
fully as  regards  the  condition  of  the  ureter 
and  kidney. 

Pozzi's  and  the  present  case  also  show 
evidence  of  hydro-ureter  following  the  pass- 
age of  the  ureteral  catheters.  It  will  be  re- 
called that  Pozzi  noticed  a  continuous  flow 
of  urine  from  the  ureter  operated  upon  and 
correctly  ascribed  it  as  due  to  a  lack  or 
diminution  of  the  normal  ureteral  peristalsis. 
The  same  phenomenon  was  present  in  my 
own  case.  This  continuous  flow  of  urine 
from  the  ureteral  catheter  is  characteristic 
of  hydro-ureter  and  is  a  finding  which  is  even 
used  by  urologists  as  a  diagnostic  measure  in 
determining  the  exact  portion  of  the-  duct 
which  is  dilated. 

Granted  the  correctness  of  the  conclusion 
that  every  sectioned  ureter,  no  matter  how 
successfully  repaired,  will  be  followed  by  a 
slight  degree  of  hydro-ureter  and  hydrone- 
phrosis, such  resulting  condition  may  not  be 
at  all  a  menace  to  life  or  health,  provided  in- 
fection does  not  occur  or  if  the  operation  has 
not  been  performed  upon  ureters  and  kidneys 
already  diseased.  Evidently  the  danger  of 
excessive  hydro-ureter  and  hydronephrosis 
will  be  greatly  enhanced  when  the  anasto- 
mosis is  made  in  a  ureter  already  dilated. 
Even  here,  provided  primary  union  takes 
place,  a  fairly  serviceable  ureter  and  kidney 
may  be  found  after  the  anastomosis.  Each 
case  must  be  judged  by  itself  always  bearing 
in  mind  that  the  functional  result  must  in- 
evitably be  worse  when  the  operation  is  per- 
formed on  abnormal  ureters. 

The  pathological  changes  will  always  be 
greater  and  the  functional  results  worse 
when  the  surgical  results  are  poor.  Stenosis 
at  the  anastomotic  point  from  faulty  tech- 
nique causing  stricture  and  stenosis  or  im- 
perfect suturing  giving  rise  to  leakage,  must 
almost  invariably  lead  to  marked  degrees  of 
hydro-ureter  and  hydronephrosis.  Such  con- 
ditions may  cure  themselves  through  atrophy 
of  the  kidney  or,  if  infection  supervenes,  may 
seriously  menace  the  life  of  the  patient  if 
nephrectomy  be  not  resorted  to  (Cobb, 
]\T  orris). 


Even  if  further  observations  prove  that 
repair  of  the  sectioned  ureter  will  be  followed 
by  slight  dilatations  of  the  ureter  and  kidney 
and  a  diminution  in  the  function  of  the  latter, 
it  w^ill  not  mean  that  the  operation  of  uretero- 
ureteral  anastomosis  must  be  discarded.  Even 
diminished  function  is  better  than  the  com- 
plete loss  which  follows  nephrectomy  or 
ligation  of  the  ureter. 

CONCLUSIONS 

1.  No  case  of  uretero-ureteral  anastomosis 
can  be  classed  as  cured  or  successful  until  so 
proved  by  the  most  modern  exploration  of 
the  repaired  duct  and  the  corresponding 
kidney. 

2.  A  study  of  the  literature  of  ureteral 
anastomosis  by  various  methods  shows  that 
anastomosis  by  the  end-to-end,  end-in-end, 
and  end-in-side  methods  is  a  perfectly  feasible 
procedure. 

3.  Not  only  can  the  duct  be  made  patent 
with  little  or  no  stricture,  but  a  functionating 
kidney  and  ureter  can  result. 

4.  In  skilled  hands  the  primary  mortality 
due  to  any  one  of  the  three  methods  should 
be  very  small. 

5.  Leakage  after  uretero-ureteral  anas- 
tomosis probably  in  the  large  majority  of 
cases  means  failure  since  it  leads  usually  to 
stricture,  hydro-ureter,  and  hydronephrosis. 

6.  Judged  from  this  standpoint  the  in- 
A-agination  methods  are  preferable  to  the 
transverse  end-to-end  method  since  they  are 
followed  by  fewer  cases  of  leakage. 

7.  The  end-in-end  method  of  anastomosis 
is  the  operation  of  choice,  since  it  is  extremely 
simple  and  sacrifices  the  minimum  amount 
of  the  ureter. 

8.  As  claimed  by  Alksne  from  an  experi- 
mental study  of  the  dift'erent  methods  of 
uretero-ureteral  anastomosis  there  is  evidence 
to  show  that  every  uretero-ureteral  anasto- 
mosis, no  matter  how  perfect  may  be  the  sur- 
gical result,  will  be  followed  by  a  slight  de- 
gree at  least  of  hydro-ureter  and  hydro- 
nephrosis. 

9.  Although  such  a  claim  is  borne  out  by 
the  findings  in  the  case  reported,  it  needs  to 
be  confirmed  by  careful  examination  of  other 
cases  operated  upon. 
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GROUP  I. TRANSVERSE    END-TO-END    ANAS- 
TOMOSIS 

Case  i.  Operated  upon  bj-  Schopf  (53),  June  2,  1886. 
There  was  no  leakage.  The  patient  died  7  weeks  after 
operation  from  tuberculosis.  At  autops\-  the  right  kidney 
was  found  to  be  the  size  of  a  hen's  egg.  the  parenchyma 
contracted,  the  kidney  pelvis  distended.  There  was 
amyloid  degeneration  of  the  left  kidney.  The  right  ureter 
was  imbedded  in  connective  tissue  and  resembled  a  linear 
cicatrix.  There  were  phosphatic  concretions  on  the  blad- 
der wall. 

Case  2.  Operated  upon  by  Hochenegg  (27),  February 
g,  1890.  The  patient  died  on  the  twentieth  day,  from 
hasmorrhage.  At  autopsy  the  bladder  and  ureter  sutures 
were  found  intact.  The  source  of  the  haemorrhage  was  not 
found. 

Case  3.  Operated  upon  by  Fritsch  (21),  in  1891  or 
1892.  The  patient  recovered  but  the  end-result  is  not  given. 

Case  4.  Operated  upon  but  Tauffer  (56J.  Both  vaginal 
and  abdominal  drainage  was  used.  The  patient  recovered 
and  was  reported  "cured." 

Case  5.  Operated  upon  by  Tauffer  (56).  Both  vaginal 
and  abdominal  drainage  was  used.  The  patient  recovered 
and  was  pronounced  "cured." 

Case  6.  Operated  upon  by  Cushing  (14).  Abdominal 
drainage  was  used.  Leakage  persisted  for  about  2  weeks. 
The  patient  recovered.  "Perfect  result"  two  years  after 
operation;  "good  result"  2  years  later. 

Case  7.  Operated  upon  b\^  Blau  (5),  in  1894.  Vaginal 
drainage  was  used.  There  was  some  leakage.  The  patient 
recovered,  but  the  result  is  not  stated. 

Case  8.  Operated  upon  by  Busachi  (6).  There  was 
leakage  for  a  few  months.  The  patient  recovered  and 
remained  in  "good  health"  for  one  year  after  operation. 

Case  9.  Operated  upon  b}'  von  Eiselsberg  (40),  in  1896. 
There  was  leakage  for  20  days.  The  patient  recovered, 
but  the  result  is  not  stated. 

Case  10.  Operated  upon  by  Blau  (4),  IMarch  4,  1896. 
The  patient  died  on  the  third  day,  from  peritonitis. 
Autopsy  revealed  a  defective  suture  and  purulent  peri- 
tonitis. 

Case  i  i  .  Operated  upon  by  Poroschin  (46) .  The  patient 
recovered,  and  iiv'e  weeks  after  operation  the  recovery  was 
still  reported  "good." 

Case  12.  Operated  upon  b\-  ]\Iorris  (41),  July  21,  1897. 
The  patient  died  51  hours  after  operation.  Autopsy  re- 
vealed both  kidneys  hydronephrotic,  the  right  more  than 
the  left;  its  parenchyma  much  atrophied.  The  calyces  of 
the  left  kidney  were  greath"  dilated;  the  cortical  substance 
was  very  thin.  Both  ureters  and  renal  infundibula  were 
considerablv  dilated.  The  left  ureter  was  quite  water- 
tight. 

C\SE  13.  Operated  upon  by  Gallet  (22).  The  patient 
recovered  but  the  result  is  not  stated. 

C.\SE  14.  Operated  upon  by  Lavise  (32),  October  21, 
1898.  Vaginal  drainage  was  used.  Although  there  was 
some  temporary  leakage,  the  patient  recovered.  Cysto- 
scopic  examination  of  the  urinary  tract.  November  13, 
1898,  failed  to  show  the  right  ureteral  orifice,  but  showed 
mucous  membrane  rich  in  blood  vessels  and  the  blad- 
der normal.  The  patient  was  examined  later  and  was 
found  to  be  in  perfect  health,  with  normal  kidneys,  not 
enlarged,  and  urine  and  micturition  normal. 

Case  15.  Operated  upon  by  Depage  fi6).  There  was 
no  leakage,  and  the  patient  made  a  complete  recover}'. 

Case  16.  Operated  upon  by  Allen  and  Briggs  (2), 
March  6,  1899.  Vaginal  drainage  was  used.  There  was 
leakage  for  about  2  months.  The  patient  recovered;  the 
operation  was  probably  successful. 


Case  17.  Operated  upon  by  Blau  (s),  in  1899.  The 
patient  died  on  the  second  day.  Autopsy  showed  a  retro- 
peritoneal abscess  on  the  posterior  wall  just  back  of  the 
sutured  ureter. 

Case  18.  Operated  upon  by  Kelly  (30).  Abdominal 
drainage  was  used.  There  was  permanent  leakage.  The 
patient  recovered  but  the  result  is  not  stated. 

Case  19.  Operated  upon  by  Perils  (45).  Abdominal  drain- 
age was  used.  The  patient  recovered.  Six  months  after 
operation,  cystoscopic  e.xamination  showed  function  of 
ureter  to  be  normal. 

C4SE20.  Operated  upon  by  Perlis  (45).  The  patient  re- 
covered but  the  result  is  not  giv-en. 

Case  21.  Operated  upon  by  Sawinow  (51).  The  patient 
recovered;  result  not  given. 

Case  22.  Operated  upon  by  Sadowski  (50).  The  patient 
recovered;  result  not  given. 

Case  23.  Operated  upon  by  Sadowski  (50).  The  patient 
died  on  the  fifth  day  from  cardiac  insufficiencj'.  At 
autopsy  a  narrowing  was  found  at  the  site  of  the  suture. 
The  ureter  was  dilated  above  the  latter  and  was  permeable. 
The  kidnej"  was  CEdematous;  hj^dronephrosis. 

Case  24.  Operated  upon  by  Hein  (26).  The  patient 
recovered;  result  not  given. 

Case  25.  Operatecl  upon  by  Hein  (26).  The  patient 
recovered;  result  not  given. 

Case  26.  Operated  upon  by  Williams  (60),  in  Septem- 
ber, 1909.  The  patient  was  cured  and  reports  no  trouble 
referable  to  the  pelvic  or  renal  regions  one  year  later. 

Case  27.  Operated  upon  by  Broun  (10).  Vaginal  drain- 
age was  used.  There  was  some  leakage  although  the 
patient  recovered  from  operation.  The  result  was  failure; 
however,  and  the  patient  was  operated  upon  again. 

Case  28.  Operated  upon  by  Gouverneur  (33).  There 
was  some  leakage  but  the  patient  recovered.  The  end- 
result  was  .successful. 

Case  29.  Operated  upon  by  Gouverneur  {33).  The 
patient  recovered;  end-result  successful. 

GROUP  11. TRANSVERSE  END-IX-END  ANAS- 
TOMOSIS 

Case  i.  Operated  upon  by  Pawlik  (44),  ]\Iarch  28, 
1889.  The  patient  died  from  shock  14  hours  after  opera- 
tion. Autopsy  revealed  bloody  fluid  in  the  abdomen, 
chronic  peritonitis,  perihepatitis,  perisplenitis,  fibrinous 
inflammation  of  the  intestinal  serous  membrane.  The 
sutured  ureter  was  patulous;  no  leakage. 

Case  2.  Operated  upon  by  jNIcMonagle  (37),  Septem- 
ber 24,  1894.  Vaginal  drainage  was  used.  There  was  no 
leakage.  The  patient  recovered  and  was  reported  livi^jg 
and  well  five  years  after  operation. 

Case  3.  Operated  upon  by  McMonagle  (37),  Decem- 
ber 2,  1894.  Vaginal  drainage  was  used.  The  patient  died 
from  shock  about  10  hours  after  operation.  The  end-result 
is  not  stated. 

Case  4.  Operated  upon  by  Mayo-Robson  (35).  The 
patient  recovered  and  is  reported  well  6  months  after 
operation. 

Case  5.  Operated  upon  by  d'Antona  (3),  in  1895.  The 
patient  recovered  but  the  end-result  is  not  given. 

Case  6.  Operated  upon  by  Mc^Ionagle  (37),  March 
10,  1895.  Vaginal  drainage  was  used.  The  patient  recov- 
ered. One  j^ear  later,  cystoscopic  examination  shows  the 
urine  coming  from  the  repaired  ureter.  Three  years  after 
operation  the  patient  is  reported  in  good  health. 

Case  7.  Operated  upon  by  Frederick  (20)  in  1895  or  1896. 
Vaginal  drainage  was  used.  There  was  leakage  for  about  8 
months.  The  patient  recovered.  Several  years  later  the 
patient  died  and  examination  at  autopsy  showed  stenosis 
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at  the  anastomotic  point;  the  ureter  dilated  above  suture 
to  the  size  of  the  thumb,  was  sacculated  all  the  way  up; 
hydronephrosis,  with  the  kidney  as  large  as  an  infant's 
head,  thinned  out  and  degenerated. 

Case  8.  Operated  upon  by  Winslow  (61),  June  16,  1897. 
The  patient  recovered;  end-result  not  given. 

Case  9.  Operated  upon  by  Markoe  and  Wood  (39), 
November  24,  1897.  Both  vaginal  and  abdominal  drainage 
was  used.  There  was  some  leakage  for  several  days.  The 
patient  recovered,  but  the  end-result  is  not  stated. 

Case  10.  Operated  upon  by  Noble  (43),  July  2,  1898. 
The  patient  recovered;  the  end-result  is  reported  as 
successful. 

Case  ii.  Operated  upon  by  Noble  (43),  in  October, 
i8q8.  Both  vaginal  and  abdominal  drainage  was  used. 
There  was  no  leakage.  The  patient  recovered  and  the 
end-result  is  reported  as  successful. 

Case  12.  Operated  upon  Mackenrodt  (34)  in  1899. 
The  patient  recovered  but  died  2  years  later  from  pneu- 
monia. Autopsy  showed  a  narrowing  of  the  lumen  in  the 
repaired  ureter;  the  left  kidney  smaller  than  the  right  and 
atrophic;  hydronephrosis. 

Case  13.    Operated  upon  by  Davis  (13),  February  26, 

1900.  Abdominal  drainage  was  used.  There  was  no  leak- 
age. The  patient  recovered.  One  month  after  operation  a 
Harris  segregator  was  passed.  The  ureter  was  patent  and 
urine  came  from  both  sides. 

Case  14.  Operated  upon  bj^  Bovee  (8),  June  11,  1900. 
There  was  no  leakage.  The  patient  recovered;  result  not 
stated. 

Case  15.  Operated  upon  by  Coe  (13),  June  17,  1900. 
Vaginal  drainage  was  used.  The  patient  recovered  and 
has  remained  well. 

Case  16.  Operated  upon  by  Turner  (57),  June  26,  1900. 
Vaginal  drainage  was  used.  The  patient  recovered  and 
was  "quite  well"  one  year  later. 

Case  17.  Operated  upon  by  v.  Gubareff  (25),  in  1901. 
The  patient  died  from  amyloid  degeneration  of  the  ab- 
dominal organs.  Autopsj^  31  days  after  operation  showed 
the  ureter  completely  restored. 

Case  18.  Operated  upon  by  Cabot  (11),  May  3,  1901. 
Both  vaginal  and  abdominal  drainage  was  used.  There 
was  no  leakage,  the  patient  recovered.  One  year  and  4 
months  after  operation  the  abdomen  was  opened.  The 
ureter  at  site  of  suture  felt  normal  and  there  was  complete 
restoration  of  function. 

Case  19.   Operated  upon  by  Wertheim  (59),  December, 

1 901.  The  patient  recovered;  function  was  restored. 
Case  20.    Operated  upon  by  Pozzi  (47),  Maj'  29,  1906. 

Both  vaginal  and  abdominal  drainage  was  used.  There 
was  leakage  for  about  i  month.  The  patient  recovered. 
Clear  urine  was  obtained  by  catheter  3  months  after 
operation. 

C.\se  21.  Operated  upon  by  Forssell  (21),  June  13, 
1907.  Drainage  was  used.  The  patient  recovered.  Two 
j'ears  after  operation  a  sound  was  passed.  The  urine 
flowed  from  the  repaired  ureter;  no  obstruction. 

Case  22.  Operated  upon  by  McMurtry  (38)  in  1910. 
Drainage  was  used.  There  was  leakage  for  3  daj^s.  The 
patient  recovered.    The  result  is  not  stated. 

Case  23.  Operated  upon  by  Schou  (54).  The  patient 
recovered;  favorable  result. 

Case  24.  Operated  upon  by  Proust  and  Buquet  (48), 
March  23,  1912.  Both  vaginal  and  abdominal  drainage 
was  used.  There  was  leakage  for  about  18  days.  The 
patient  recovered.   The  result  is  not  stated. 

Case  25.  Operated  upon  by  Kayser  (29),  May,  1914. 
The  patient  recovered.  Four  weeks  after  operation,  a 
sound  was  passed.  The  repaired  ureter  was  permeable, 
the  kidnev  function  normal. 


GROUP  III. EXD-IN-SIDE    ANASTOMOSIS 

Case  i.  Operated  upon  by  Kelly  (31),  May  i,  1892. 
Abdominal  drainage  was  used.  There  was  no  leakage. 
The  patient  recovered;  result  not  stated. 

C.^SE  2.  Operated  upon  by  Emmet  (17),  November  22, 
1894.  Abdominal  drainage  was  used.  The  patient  recov- 
ered; result  not  stated. 

Case  3.    Operated  upon  by  Schauta  (52),  November, 

1898.  Drainage  was  used.  There  was  leakage,  but  the 
patient  recovered  from  operation.  The  result  is  not 
stated. 

Case  4.    Operated  upon  by  Morris  (41),  February  20, 

1899.  Drainage  was  used.  There  was  some  leakage.  The 
patient  recovered  but  the  operation  was  unsuccessful. 
Healing  was  defective  and  a  nephrectomy  was  done  3 
months  later. 

Case  5.  Operated  upon  by  Coe  (13),  June  3,  1899. 
Vaginal  drainage  was  used.  Leakage  was  present  i  year 
later.   The  patient  recovered;  result  not  stated. 

Case  6.  Operated  upon  by  Goodhue  (23).  The  patient 
recov^ered;  result  successful. 

Case  7.  Operated  upon  by  Finney  (6).  The  patient 
recovered;  result  not  stated. 

Case  8.    Operated  upon  by  Reed  (49),  in  December, 

1901.  The  patient  recovered.  Four  weeks  after  operation 
a  Harris  segregator  was  passed  and  urine  came  from 
both  sides.  This  was  repeated  6  months  later  with  same 
result. 

Case  9.    Operated  upon  by  Johnston  (28),    October  i, 

1902.  Vaginal  drainage  was  used.  The  patient  recovered, 
and  function  was  found  to  be  perfect  20  days  after  opera- 
tion. 

Case  id.  Operated  upon  by  Graves  (24),  October  31, 
1907.  The  patient  recovered  and  has  remained  in  excellent 
health  for  a  number  of  years. 

Case  II.  Operated  upon  b}^  Doherty  (58).  The  patient 
recovered;  result  not  stated. 

C.\SE  12.  Operated  upon  by  Cobb  (12).  The  patient 
died  from  shock. 

Case  13.  Operated  upon  by  Cobb  (12).  The  patient 
recovered;  result  not  stated. 

Case  14.  Operated  upon  by  Cobb  (12).  The  patient 
recovered;  result  not  stated. 

C.-^SE  15.  Operated  upon  by  Cobb  (12).  The  patient 
recovered;  result  not  stated. 

GROUP    IV. OBLIQUE   END-TO-END    ANAS- 
TOMOSIS 

Case  I.  Operated  upon  by  Bovee  (9),  April  30, 1896.  No 
drainage  was  used.  The  patient  recovered.  Six  months 
after  operation  a  sound  was  passed;  no  constriction  was 
found. 

GROUP   y. — SIDE-TO-SIDE    ANASTOMOSIS 

(MONARI'S  method) 

Case  I.  Operated  upon  by  Fournier  (19),  September  15, 
1905.  Abdominal  drainage  was  used.  The  patient  recov- 
ered. Two  months  after  operation  cystoscopic  examination 
showed  excretion  of  urine  from  repaired  ureter  the  same 
as  from  the  other  ureter. 

GROUP   VI. COMBINATION  TRANSVERSE  END- 
TO-END    AND    SIDE-TO-SIDE    ANASTOMOSIS 

Case  i.  Operated  upon  by  Soresi  (55).  The  patient 
recovered;  end-result,  successful. 


PETERSON:    URETERO-URETERAL  ANASTOMOSIS 
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CONSER\^\TISM  IX  THE  TREATMENT  OF  SO-CALLED  ESSENTIAL 

UTERINE  H.EMORRHAGE1 

By  S.  H.  GEIST,  M.D.,  New  York  City 

Adjunct  Gynecologist  and  Associate  in  Surgical  Pathology,  Mount  Sinai  Hospital 


IX  a  paper  published  in  Surgery,  Gyne- 
cology AND  Obstetrics,  in  October, 
191 5,  a  class  of  cases  was  discussed  in 
which  the  chief  symptom  was  a  marked 
menorrhagia  varying  from  8  to  12  days,  in 
some  instances  dating  back  to  the  first  men- 
strual period,  and  occasionally  associated  with 
varying  periods  of  metrorrhagia.  These  cases 
had  been  labeled  with  varying  names  such  as 
chronic  metritis,  fibrosis  uteri,  metropathia 
haemorrhagica  and  for  want  of  a  better  termin- 
ology, essential  uterine  haemorrhage.  The 
name  assigned  to  the  condition  is  of  no  great 
importance,  the  essential  point  being  the 
proper  grouping  and  recognition  of  these  cases 
so  as  not  to  confuse  them  with  uterine  bleeding 
from  such  causes  as  tumors,  inflammatory 
lesions  or  other  demonstrable  abnormalities. 
The  histological  study  of  the  material  removed 
at  operation  disclosed  no  definite  etiological 
cause.  The  changes  that  were  found  in  the 
uteri  of  these  cases  were  also  found  in  a  num- 
ber of  normal  control  cases.  Neither  the  myo- 
metrium, the  fibrous  tissue,  the  elastic  tissue 
nor  the  changes  in  the  blood  vessels  could  be 
viewed  as  the  causative  agent.    There  was 

•Work  done  under  tenure  of  a 


consistently  found,  however,  one  definite  vari- 
ation from  the  normal  in  these  bleeding  cases, 
namely  a  marked  hypertrophy  of  the  endo- 
metrium with  cystic  dilatation  of  many  of  the 
glands.  While  this  was  not  looked  upon  as 
the  etiological  factor,  its  constant  association 
with  the  bleeding  was  held  to  be  of  some 
importance.  It  was  suggested  that  the  agent 
causing  the  abnormal  bleeding  also  mani- 
fested its  activity  by  causing  a  mucosal  hyper- 
trophy. The  picture  resembled  greatly  an 
exaggeration  of  the  normal  pre-menstrual 
phase  in  the  menstrual  cycle.  While  such  an 
analogy  was  striking  in  appearance,  it  was 
realized  that  no  definite  conclusions  could  be 
reached  when  based  simply  on  histologically 
similar  appearance.  Nevertheless,  in  view  of 
the  established  proof  that  a  normal  ovarian 
function  controlled  the  menstrual  cycle  and 
thus  determined  the  histology  of  the  uterine 
mucosa,  it  was  suggested  that  possibly  some 
disturbed  ovarian  function  caused  the  abnor- 
mal bleeding  and  the  associated  lesion  in  the 
mucosa  of  the  uterus. 

With  this  in  mind  we  made  a  study  of  the 
ovaries  from  18  cases.    These  organs  varied 
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considerably  in  size,  but  the  one  important 
finding  was  the  presence  of  numerous  cystic 
follicles  with  degeneration  of  the  epithelium 
and  ova  and  the  occurrence  of  cysts  lined  by 
lutein  cells.  These  cysts  varied  in  size  from  a 
few  millimeters  to  4  or  5  centimeters  and 
could  not  be  referred  back  to  the  normal 
retrogression  of  the  corpus  luteum  associated 
with  the  last  period.  There  were  often  several 
such  cysts  and  of  varying  ages. 

A  further  study  of  23  additional  cases,  with 
particular  care  in  the  examination  of  the 
ovaries,  substantiated  the  previous  findings. 
The  ovarian  lesion  seemed  to  be  more  con- 
sistently corpus  luteum  cysts,  some  hasmor- 
rhagic,  others  not,  of  varying  sizes.  It 
might  be  of  interest  to  note  that  somewhat 
similar  ovarian  lesions  are  present  in  cases 
of  fibromyomata  uteri  associated  with  bleed- 
ing. 

From  the  clinical  side  it  was  noted  that  the 
patients  who  in  the  previous  22  cases  had 
been  almost  all  about  40  years  of  age,  in  this 
subsequent  series  presented  a  larger  group 
under  40;  in  other  words,  women  not  at  or 
near  the  menopause  and  also  some  young 
women  in  their  teens.  It  is  particularly  for 
these  women  that  a  reasonable  method  of 
therapeutic  procedure  must  be  used.  Medic- 
inal treatment,  i.  e.,  the  use  of  styptics,  and 
general  hygienic  measures,  have  been  of  no 
avail.  Minor  gynecological  procedures,  such 
as  curettage,  have  had  no  or  only  temporary 
success,  and  so  a  major  procedure  has  been 
resorted  to,  usually  hysterectomy,  with  or 
without  the  removal  of  the  ovaries.  True, 
this  cures  the  condition  but  at  a  great  sacri- 
fice to  the  patient.  The  younger  women  are 
rendered  sterile  by  the  removal  of  the  un- 
offending uterus  and  in  any  instance  are  sub- 
jected to  an  unnecessarily  grave  operation. 
In  those  cases  where  the  ovaries  are  not 
removed  the  real  seat  of  the  lesion  is  left 
behind  and  what  is  done  is  simply  to  remove 
the  possibility  of  a  recurrence  of  a  symptom, 
namely,  bleeding,  by  the  extirpation  of  an 
organ,  the  uterus,  the  sole  offense  of  which  is 
not  that  it  is  diseased  but  that  it  gives  rise  to  a 
symptom.  The  roentgen  treatment  is  more 
reasonable  as  it  attacks  the  diseased  organ, 
the  ovary,  but  here  too  at  a  great  sacrifice 


to  the  i)atient.  She  is  rendered  amenor- 
rhceic  and  sterile,  and  as  in  the  cases  of  com- 
plete hysterectomy,  is  subjected  to  all  the 
symptoms  of  an  artificially  induced  meno- 
pause. 

Is  there  no  other  method  that  gives  promise 
and  that  is  not  so  mutilating,  mutilating  in  a 
purely  surgical  sense  in  one  type  of  treat- 
ment but  psychologically  mutilating  in  either 
group? 

It  seems,  in  view  of  the  possible  etiological 
significance  of  the  ovarian  lesion,  that  a  more 
conservative  treatment  of  these  organs  would 
be  productive  of  good  results  both  symptom- 
atically  and  generally. 

If  a  partial  resection  were  done  remox-ing 
the  cyst-bearing  areas  or,  if  this  condition 
cannot  be  demonstrated  on  the  surface,  of 
even  removing  the  greater  portion  of  the  func- 
tionating ovarian  tissue,  could  we  not  hope 
for  a  promising  result?  Is  it  not  reasonable 
to  suppose  that  the  disturbing  symptoma- 
tology might  be  cured  by  the  removal  of 
the  offending  structure,  and  that  the  remain- 
der of  the  ovarian  tissue  would  if  normal, 
functionate  normally  and  that  such  a  woman 
would  neither  have  unoffending  organs  re- 
moved, be  rendered  sterile,  nor  be  compelled 
to  undergo  the  annoyance  and  dangers  of  a 
premature  menopause? 

X-ray  treatment  in  these  young  women 
occasionally  has  no  effect  or  exaggerates  the 
condition.  At  best  it  may  give  an  amenor- 
rhoea  of  i  to  3  years '  duration  at  which  time 
the  periods  return  with  a  return  of  all  the 
distressing  haemorrhage.  Is  it  not  then  worth 
while  attempting  an  operative  procedure 
that  may  have  a  permanently  beneficial 
result,  at  least  until  such  time  as  organo- 
therapy can  be  utilized  with  dependable  and 
definite  effects? 

I  have  had  as  yet  no  experience  with  this 
operative  procedure  but  hope  that  soon  I  shall 
have  the  opportunity  of  putting  it  into  effect 
and  also  hope  that  it  may  sound  reasonable 
and  rational  enough  to  be  tried  by  other 
operators. 

I  wish  to  thank  Dr.  F.  S.  Mandlebaum, 
pathologist  at  the  hospital,  for  the  use  of  the 
material,  and  Dr.  J.  Brettauer  for  the  privil- 
ege of  studving  the  cases  clinicallv. 
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LUNG  ABSCESS  FROM  A  PRACTICAL  SURGICAL  POINT  OF  VIEW 

By  WYMAN  WHITTEMORE.,  M.D  F.A.C'.S.,  Bostox 


^LTHOUGH   medical  books  give    lobar 

/  \  pneumonia  as  the  most  common 
X  V  etiology  of  lung  abscess,  yet  in  my 
experience  it  has  seldom  if  ever  been  the  cause. 
The  most  common  cause  in  my  series  has 
been  aspiration  of  blood  or  infected  matter 
during,  or  following  operations  on  the  nose 
and  throat  and  the  extraction  of  teeth.  The 
next  most  common  cause  has  been  broncho- 
pneumonia and  there  has  been  a  rare  case 
from  septic  enfarct.  I  have  been  impressed 
with  the  fact,  in  hearing  and  reading  surgical 
papers  on  this  subject,  that  so  little  has  been 
said  about  the  diagnosis.  The  impression 
that  I  have  gotten  from  these  papers  is  that 
the  diagnosis  is  very  simple  and  this  is  quite 
contrary  to  my  beliefs,  as  I  think  that  the 
diagnosis  of  a  lung  abscess  is  in  many  cases  a 
most  difficult  one  to  make.  I  wish  to  go  into 
this  quite  thoroughly  from  the  point  of  view 
of  the  surgeon. 

It  is  of  the  utmost  importance  to  make  a 
definite  diagnosis  before  operation,  and  I 
believe  that  it  can  be  made  in  the  majority 
of  cases.  I  do  not  care  to  take  up  those  cases 
that  are  rather  acute,  which  develop  following 
or  during  a  pneumonia,  while  the  patient  is 
in  the  hospital  and  under  expert  observation, 
as  their  diagnosis  is  comparatively  simple, 
but  rather  the  more  common  case  that  I  see, 
which  comes  into  the  hospital  3  or  4  months 
or  even  6  months  after  having  some  lung 
condition. 

The  three  most  common  conditions  in 
which  a  differential  diagnosis  must  be  made 
are:  lung  abscess,  bronchiectasis,  and  a 
small  encapsulated  or  interlobar  empyema. 
The  prognosis  is  very  different  in  each  condi- 
tion, and  therefore  I  again  repeat  that  it 
is  necessary  to  know  which  condition  one  is 
dealing  with  before  operating. 

If  one  drains  a  small  encapsulated  empye- 
ma, the  outlook  is  very  good  for  curing  the 
patient.  If  one  drains  a  lung  abscess  the  out- 
look is  fairly  good  for  getting  a  permanent 
cure.     On  the  other  hand,  if  one  drains  a 


bronchiectasis  there  is  absolutely  no  hope  of 
curing  the  condition  and  it  is  well  to  know 
this  before  operation,  both  from  one's  own 
point  of  view  and  from  that  of  the  patient. 
There  are  four  examinations  to  be  made  in 
each  case  and  it  is  well  for  each  one  to  be  made 
by  an  expert  in  each  line. 

I.       THE    HISTORY 

There  are  certain  cases  in  which  almost  any- 
one can  obtain  a  history.  These  are  the  cases 
that  follow  aspiration.  But  the  difficult  cases 
are  those  which  have  had  some  lung  infec- 
tion 3  or  4  or  even  more  months  previous  to 
coming  into  the  hospital.  For  instance  one 
may  get  a  history  that  goes  consistently  with 
a  sudden  pneumococcus  infection  that  might 
tend  to  throw  evidence  toward  an  encapsu- 
lated empyema  that  had  gone  unrecognized 
and  untreated  until  it  suddenly  broke  through 
into  the  lung  and  bronchus.  Or  one  may 
get  a  history  that  w^ould  be  consistent  with 
an  influenza  bacillus  infection  of  the  lung  and 
this  would  tend  toward  a  bronchiectasis  con- 
dition. 

2.       SPUTUM   EXAMINATION 

The  sputum  examination  is  a  most  impor- 
tant examination  and  one  that  surely  must 
be  made  by  an  expert.  Of  course  the  first 
condition  to  be  ruled  out  is  tuberculosis, 
and  I  believe  that  the  sputum  should  be 
examined  many  times  before  one  should  be 
satisfied  that  there  are  no  tubercle  bacilli. 
If  elastic  fibers  are  found,  one  does  and  should 
believe  the  condition  to  be  in  all  probability 
a  lung  abscess.  Unfortunately,  in  my  expe- 
rience, elastic  fibers  have  been  found  in 
rather  a  small  percentage  of  cases;  I  should 
say  in  not  more  than  3  or  possibly  4  cases 
out  of  10.  If  there  are  large  numbers  of 
influenza  bacilli  found,  one  can  be  practically 
sure  that  the  condition  is  a  bronchiectasis. 
Of  course,  in  all  three  conditions,  there  will 
be  found  many  other  organisms,  such  as 
staphylococci,  streptococci,  and  broken  down 
pneumococci. 
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3.       X-RAY   EXAMINATION 

The  X-ray  examination  is  probably  the 
most  important  examination  of  all  from  the 
surgeon's  point  of  view,  as  it  not  only  makes 
the  diagnosis  in  many  cases,  but  also  pretty 
definitely  localizes  the  process.  If  the  X-ray 
shows  a  definite  cavity  with  a  fluid  level  in 
it,  then  there  is  no  question  but  that  the 
diagnosis  is  lung  abscess,  and  I  believe  the 
patient  should  be  operated  upon.  If,  on 
the  other  hand,  the  X-ray  shows  a  definite 
shadow  but  no  fluid  level,  then  I  hesitate  a 
good  deal  about  operating,  as  I  believe  the 
condition  may  be  a  persistent  unresolved 
pneumonia  or  a  small  localized  bronchiectasis. 
At  the  present  moment  I  think  there  is  such 
a  thing  as  an  unresolved  pneumonia,  whereas 
a  few  years  ago  I  did  not  think  so. 

4.       THE   PHYSICAL   EXAMINATION 

I  have  put  the  physical  examination  last 
as  I  believe  this  examination  is  the  least 
important  of  the  four,  because  in  so  many 
cases  this  examination  is  so  indefinite.  Of 
course  in  a  few  cases  one  finds  all  the  classical 
signs,  but  in  my  experience  these  cases  are 
few  and  far  between.  In  some  cases  there  is 
nothing  found  but  a  little  dullness  or  a  few 
rales  or  both;  indeed,  in  one  case  there  was 
nothing  discovered  on  physical  examination 
and  yet  a  lung  abscess  was  found  and  drained 
at  operation. 

If  the  man  who  is  going  to  do  the  operation 
will  carefully  consider  these  four  examinations 
and  weigh  the  evidence,  I  think  he  will  have 
a  very  good  idea  before  operation  just  which 
condition  he  is  dealing  with. 

Having  made  the  diagnosis  of  lung  abscess, 
what  is  the  correct  treatment  for  it?  Should 
one  operate  on  all  cases  of  lung  abscess?  We 
know  that  somewhere  between  6  and  10 
cases  out  of  100  get  well  without  operation. 
We  also  know  that  there  are  very  grave 
dangers  hanging  over  the  patient  if  we  do 
not  operate.  There  is  danger  of  the  infection 
spreading  and  there  is  danger  of  a  brain 
abscess  developing  and  of  course  danger  of 
a  general  septicaemia  or  pyaemia.  It  seems  to 
me  a  very  important  and  very  delicate  deci- 
sion to  make  as  to  whether  or  not  one  should 
operate  immediately.    Sometimes  the  patient 


is  in  such  desperate  condition  that  the  sur- 
geon knows  that  any  surgical  procedure  will 
surely  kill  the  patient  and  then  he  can  wait 
24  hours  with  a  clear  conscience.  Perhaps  at 
the  end  of  24  hours  the  patient  is  a  little  bet- 
ter and  then  he  can  again  put  off  operation. 
This  happened  in  one  case  that  I  saw  recently 
and  operation  was  put  off  each  day  and  the 
patient  finally  got  well  without  operation. 
But  this  is  the  exception  to  the  rule.  I  believe 
that  it  is  justifiable  in  some  cases  to  put 
off  operation  a  few  days  to  see  whether  or  not 
the  patient  will  improve.  This  applies  to  the 
acute  cases;  probably  all  chronic  cases  should 
be  operated  on.  As  a  general  rule,  I  believe 
all  cases  of  lung  abscess  should  be  operated 
upon  unless  there  is  some  good,  definite  reason 
for  not  operating  on  them. 

TECHNIQUE 

The  operative  technique  is  one  in  which 
there  is  a  certain  amount  of  controversy. 
However,  this  may  be  of  rather  minor  im- 
portance and  probably  each  man  will  and 
naturally  should  stick  to  that  technique  which 
has  given  him  the  best  results.  There  are 
some  surgeons  who  stick  a  long  needle  through 
the  chest  wall  and  into  the  lung  before  operat- 
ing. I  have  never  done  this  and  never  intend 
to  do  it,  as  I  see  Httle  to  be  gained  by  it  and 
a  certain  amount  of  danger  to  be  feared  from 
it.  This  technique  is  very  old  fashioned  surgery 
and  was  done  years  ago  for  diagnosis  pur- 
poses before  medical  men  could  make  as 
definite  a  diagnosis  previous  to  operation  as 
is  now  possible.  One  certainly  does  not  do  it 
now-a-days  in  order  to  make  a  diagnosis  as 
that  is  or  should  be  made  by  the  previously 
spoken  of  methods.  I  do  not  beHeve  it  is 
necessary  in  order  to  localize  the  process. 
The  process  can  be  and  is  locahzed  by  the 
X-ray  and  also  by  physical  signs.  If  aspira- 
tion is  done  and  the  lung  abscess  is  not  found, 
surely  operation  should  not  be  abandoned 
because  one  could  not  find  the  abscess  with 
a  needle.  In  aspirating  in  a  blind  way,  one 
may  go  through  a  place  where  the  lung  is  not 
adherent  to  the  costal  pleura,  as  it  is  difficult 
to  tell  before  operation  whether  or  not  the 
lung  and  the  costal  pleura  are  adherent  in 
every  case.    One  may  be  able  to  guess,  but 
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only  guess,  in  many  cases.  Indeed  I  have  seen 
cases  at  operation  in  which  it  was  most 
difficult  to  tell  whether  or  not  the  lung  and 
costal  pleura  were  adherent.  If  the  puncture 
happens  to  be  made  where  the  lung  and 
pleura  are  not  adherent  there  is  danger  of 
infecting  the  pleura,  making  an  empyema 
and  also  of  making  a  pneumothorax.  There 
is  also  danger  of  puncturing  a  large  vein  in 
the  lung  and  if  any  large  vein  at  the  root  of 
the  lung  is  punctured  I  am  sure  that  it  means 
death  from  haemorrhage,  as  there  is  no  way 
in  which  to  control  it.  If  anyone  has  ever 
seen  a  case  bleed  to  death  from  the  use  of  the 
aspirating  needle,  either  on  the  operating 
table  or  soon  after  the  operation,  I  do  not 
believe  they  would  ever  use  it  again.  I  will 
not  even  use  it  with  a  window  of  the  chest 
wall  open  and  the  lung  in  front  of  me. 

Operaiion.  There  probably  is  no  question 
but  that  the  two-stage  operation  is  the  safest 
procedure  to  use.  But  unfortunately  by  the 
use  of  this  method  the  abscess  is  not  found  in 
some  cases.  In  this  technique  at  the  first 
stage  a  window  is  opened  down  to  the  pleura 
and  if  the  lung  and  the  costal  pleura  are  not 
adherent  they  are  made  so,  this  being  accom- 
plished either  by  suture  or  by  packing  a  gauze 
sponge  against  the  pleura  and  leaving  it 
there  for  2  or  3  days.  The  danger  of  suture  is 
that  one  may  make  a  pneumothorax,  and 
thereby  partially  collapse  the  lung,  which 
will,  of  course,  defeat  what  one  is  trying  to 
do;  namely  to  get  the  lung  adherent  to  the 
costal  pleura.  At  the  second  operation,  which 
may  safely  be  done  2  or  3  days  after  the  first 
stage,  one  has  only  this  very  small  area, 
where  the  lung  and  the  pleura  are  adherent, 
to  work  through.  If  the  abscess  is  directly 
under  this  field,  it  is  a  very  simple  matter 
to  drain  it.  On  the  other  hand,  if  the  abscess 
is  not  very  close  to  this  field  it  will  probably 
never  be  found.  It  seems  to  me,  therefore, 
that  there  is  one  time  to  find  the  abscess  and 
that  is  at  the  first  operation.  The  first  thing 
to  do  after  opening  a  window  down  to  the 
pleura  is  to  inspect  the  pleura  to  determine 
whether  or  not  the  lung  is  adherent.  In 
many  cases  this  is  very  easy  to  determine  as 
the  presenting  pleura  is  thickened  very  much. 
If  this  is  found  to  be  the  case  one  can  proceed 


and  hunt  for  the  abscess.  On  the  other  hand, 
if  the  lung  is  seen  moving  under  the  pleura 
the  presumption  is  that  the  lung  is  not  adherent 
to  the  pleura,  in  which  case  one  should  hunt 
further  to  find  a  place  where  it  is  adherent. 
As  the  majority  of  abscesses  are  nearer  the 
periphery  of  the  lung  than  the  root,  it  is  my 
belief  that  where  the  abscess  is  nearest  to  the 
pleura,  there  the  lung  and  pleura  will  be  ad- 
herent. I,  therefore,  take  off  a  section  of 
the  rib  above,  or  even  a  section  of  two  ribs 
and  again  inspect  the  pleura,  and  in  all  my 
cases,  with  a  rare  exception,  somewhere  the 
lung  and  pleura  have  been  found  adherent. 
On  going  through  this  area  I  have  never  failed 
to  find  the  abscess.  On  very  rare  occasions, 
especially  in  those  cases  in  which  the  abscess 
is  very  deep  seated,  the  lung  and  pleura  have 
not  been  found  adherent  anywhere.  In  these 
cases,  with  positive  pressure,  the  pleural 
cavity  has  been  opened  and  the  lobe  of  the 
lung  palpated.  After  finding  the  indurated 
area  in  the  lung,  the  lung  should  be  sutured 
to  the  costal  pleura  and  the  abscess  opened 
at  this  time  or  else  after  waiting  for  2  or  3 
days  for  adhesions  to  form.  In  cases  where  it 
seems  unwise  to  wait  on  account  of  the 
patient's  condition,  the  general  pleural  cavity 
may  be  walled  off  with  wet  gauze  sponges,  in 
exactly  the  same  way  one  would  wall  oft"  the 
general  peritoneal  cavity  before  opening  an 
appendix  abscess,  and  then  the  abscess  may 
be  opened. 

The  technique  for  opening  an  abscess  varies 
with  the  operator.  Some  men  cut  through 
the  lung  with  the  cautery.  I  have  always  cut 
into  the  lung  for  about  three-fourths  of  an 
inch  with  a  knife  and  then  explored  the  lung 
with  my  finger.  The  finger  can  readily  tell, 
when  the  abscess  is  broken  into,  whether  or  not 
there  is  actual  pus  to  prove  it.  In  most  cases 
one  will  be  able  to  demonstrate  pus,  but 
occasionally  there  is  a  case  in  which  one  can- 
not demonstrate  pus  at  the  operation.  In 
such  a  case,  on  withdrawing  one's  finger  from 
the  abscess  cavity,  a  blast  of  very  foul- 
smelling  air  will  strike  the  operator  in  the 
face.  On  getting  this,  there  is  no  question 
but  what  the  cavity  has  been  found  and  on 
putting  a  drain  into  this  place,  one  can  be 
sure  that  pus  will  be  coming  out  within  24 
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hours.  I  have  felt  several  times  that  my 
audience  was  very  skeptical  as  to  my  having 
found  the  abscess,  but  in  each  case  I  have  been 
able  to  demonstrate  pus  coming  out  of  the 
drainage  tube  at  the  end  of  24  hours. 

I  have  always  drained  the  abscess  cavity 
with  a  soft  rubber  tube  and  placed  a  cigarette 
wick  to  the  pleura.  The  first  2  days  following 
operation  are  generally  very  stormy  ones  for 
the  patient  and  he  usually  has  a  very  distress- 
ing cough.  The  complications  following  oper- 
ation that  should  be  looked  for  are  empyema 
and  haemorrhage.  Empyema  will  be  avoided 
if  the  lung  and  pleura  are  adherent  in  the 
place  where  one  goes  through  into  the  lung. 
Postoperative  haemorrhage  will  probably  best 
be  avoided  if  the  tube  is  changed  often.  This 
may  be  difticult  to  do  at  first,  as  at  times  it  is 
hard  to  get  the  tube  back  into  the  right  place. 

How  long  one  should  drain  the  abscess  is  a 
very  important  question.  I  am  sure  that  if 
the  abscess  is  not  drained  long  enough  there 
will  be  a  recurrence.  On  the  other  hand  in 
draining  the  abscess  for  a  long  time  there  is 
always  the  danger  of  haemorrhage.  I  have 
had  one  case  that  did  perfectly  for  16  days  and 
then  had  a  terrific  haemorrhage  and  almost 
died.  It  may  be  that  the  technique  of  making 
a  very  large  opening  in  the  lung  down  to  the 
abscess  and  then  packing  it  with  gauze  and 
making  it  heal  up  from  the  bottom  is  better. 
This  is  used  by  some  men,  but  up  to  the 
present  time  I  have  not  had  a  case  in  which  I 
wanted  to  try  it. 

Operative  results  in  cases  in  which  there  was 
one  definite  abscess  cavity.  In  going  over  my 
lung  cases  I  have  thrown  out  any  case  in 
which  there  was  any  question  of  the  diagnosis. 
Several  cases  in  which  there  were  two  or 
more  distinct  large  cavities  in  which  the 
sputum  pointed  more  toward  a  bronchiectasis 
condition  than  toward  a  lung  abscess  have 


been  thrown  out.  This  brings  my  series  down 
to  21  cases  in  which  I  think  there  can  be  no 
question  as  to  the  correct  diagnosis.  Eighteen 
were  at  the  Massachusetts  General  Hospital 
and  3  outside.  In  3  of  these  cases  I  patiently 
sat  by  and  watched  them  get  well  without 
any  operation.  One  case  I  watched  die  as 
the  patient  refused  to  be  operated  on. 
Strangely  enough  in  this  case  while  talking 
to  the  man  trying  to  persuade  him  to  be 
operated  on  I  mentioned  the  danger  he  ran 
of  developing  a  brain  abscess,  but  in  spite  of 
this  he  refused  to  be  operated  on.  Interesting, 
at  least  from  our  point  of  view,  was  the  fact 
that  he  did  develop  a  brain  abscess  and  died 
in  about  2  weeks.  These  two  conditions  were 
found  at  autopsy. 

Seventeen  cases  in  the  series  were  oper- 
ated on.  One  cas.e  died.  This  case  devel- 
oped a  lobar  pneumonia  on  the  opposite  side 
from  the  abscess  and  died  4  days  after  opera- 
tion. Autopsy  proved  the  pneumonia  and 
that  the  abscess  had  been  drained  correctly 
and  that  there  was  no  involvement  of  the 
pleural  cavity.  In  this  series  there  was  a  mor- 
tality of  between  5  and  6  per  cent.  Two  of 
these  cases  were  acute  and  the  remaining  15 
were  chronic  cases,  the  time  of  their  original 
lung  condition  dating  back  anywhere  from  3 
to  II  months  before  they  entered  the  hospital. 

SUMMARY 

1.  The  differential  diagnosis  should  be 
be  made  before  operation.  This  can  be  done 
in  a  vast  majority  of  cases. 

2.  The  very  great  majority  of  cases  should 
be  operated  on. 

3.  The  best  time  to  find  the  abscess  is  at 
the  first  operation. 

4.  The  mortality  should  not  be  unduly 
high  if  the  abscess  is  well  localized  and  the 
correct  time  for  operation  is  chosen. 
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THE  PHYSIOLOGY  OF  OVULATION^ 

A  Preliminary  Report 

By  S.  S.  SCHOCHET,  M.D..  Chicago 


WHILE  extensive  researches  have  been 
made  on  the  mechanism,  the  histo- 
logical changes,  that  occur  in  men- 
struation, our  knowledge  is  incomplete  as  to 
the  exact  cause  of  this  function.  There  are 
some  who  look  upon  menstruation  as  a  need- 
less and  useless  function,  which  causes  much 
discomfort  and  impedes  woman's  competitive 
progress.  There  is  one  school  that  holds  the 
view  that  menstruation  is  a  direct  result  of 
o\ailation.  The  second  view  is  that  ovulation 
and  menstruation  are  two  distinct  and  inde- 
pendent functions.  The  third  view  is  that  it 
is  due  to  a  hormone  present  in  the  corpus 
luteum.  It  is  for  this  reason  that  I  mention 
the  subject  of  menstruation  in  discussing  the 
physiology  of  ovulation. 

Ovulation  includes  the  growth,  development, 
and  rupture  of  the  graafian  folhcles. 

It  is  generally  conceded  that  pressure  atro- 
phy of  the  ovarian  stroma  is  the  chief  means 
by  which  the  extrusion  of  the  o\aim  becomes 
possible.  During  the  growth  and  maturation 
of  the  ovum,  the  cells  of  the  graafian  folHcle, 
after  increasing  greatly  in  number,  begin  to 
disintegrate  and  Hquefy.  From  then  onward, 
due,  it  is  thought,  to  the  different  chemical 
composition  of  the  hquor,  thus  forming  in  the 
follicle,  or  the  general  content  of  the  folHcle, 
an  endosmosis  seems  to  be  induced  by  which 
the  Hquor  folliculi  increases  to  a  far  greater 
extent  than  is  thought  possible  to  result  from 
the  hquef action  of  the  folHcular  cells.  The 
folhcle  so  distends  that,  following  the  direction 
of  least  resistance,  one  side  of  it  approaches 
the  free  surface  of  the  ovary,  producing  a  bulg- 
ing in  this  surface,  dispersing  the  ovarian 
stroma,  and  thinning  its  tunica  albuginea  and 
the  overlying  epithelium  (cuboidal  epithelium 
that  covers  the  ovary)  and  results  in  a  compres- 
sion of  the  blood  capillaries  intervening  be- 
tween it,  and  the  surface  of  the  ovary.  Clark 
has  shown  that  capillaries  in  the  summit  of 
the  bulging  are  practically  obliterated  by  the 


pressure.  It  is  supposed  that  nourishment  is 
thus  cut  off  from  the  ovarian  stroma  under 
compression,  and  the  stroma  atrophies  until 
its  resistance  is  less  than  the  pressure  exerted 
by  the  distending  follicle,  and  the  content  of 
the  folHcle  bursts  into  the  body  cavity.  The 
Hquefying  of  the  follicular  cells  having  con- 
tinued until  the  ovum  is  free  within  the  follicle, 
the  ovum  is  extruded  into  the  body  cavity 
with  the  discharge  of  the  liquor  folHculi. 

It  was  conceived  by  the  speaker  that  the 
liquor  folliculi  might  possesses  some  special 
digestive  action  upon  the  resisting  tissues  thus 
aiding  in  the  process  by  which  the  ovum  is 
extruded. 

Accordingly  a  series  of  experiments  were 
made,  the  result  of  which  may  be  of  interest. 
The  work  was  undertaken  to  determine: 

1.  Whether  the  liquor  folliculi  has  a  diges- 
tive action  and  if  so  does  it  possess  a  specific 
enzyme  that  can  be  demonstrated  by  dialysis 
or  other  tests. 

2.  If  it  possessed  such  action,  under  what 
conditions  is  it  altered?  Is  it  decreased  in 
pathological  conditions? 

3.  Can  a  quantitative  estimate  of  its 
strength  and  amount  be  determined? 

MATERLA.LS   AND   METHODS 

Obviously  only  small  quantities  of  the 
liquor  can  be  obtained  at  best.  Human  mate- 
rial is  not  available  sufficiently  fresh  and  in 
sufficient  abundance.  Ovaries  of  the  sexuaUy 
mature  hog  (sus  Scrofa)  were  used  as  these  could 
be  very  readily  obtained  in  the  slaughter  houses. 
All  histological  observations  of  these  indicate, 
that  the  process  of  the  production  of  the  Hquor 
folliculi  in  the  graafian  follicle  and  the  process 
of  extrusion  of  the  o\Tam  are  the  same  as  in  the 
human;  and  it  is  logical  to  assume  that  the 
liquor  plays  the  same  role  as  in  the  human 
o^^llation,  and  that  any  results  indicating  its 
physiological  action  in  the  hog  must  be  similar 
to  the  human. 


Inaugural  Thesis.    Read  before  the  Chicago  Gynecological  Society,  March  19,  1920.    (For  discussion,  see  p.  200.) 
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In  the  experiments,  amniotic  fluid  and  fluid 
from  ovarian  cysts  of  the  hog  were  used  for 
comparison  with  the  liquor  fofliculi  and  also 
fluid  from  human  ovarian  cysts.  The  liquor 
was  obtained  under  aseptical  conditions  to 
avoid  any  error  due  to  bacterial  activity. 

The  technique  used  in  this  experimental 
work  is  based  on  the  principles  of  the  Abder- 
halden  dialyzation  reaction.  Briefly  summar- 
ized, it  consists  in  (i)  the  preparation  of  the 
material  to  be  tested,  (2)  the  process  of  obtaining 
the  liquor,  (3)  the  preparation  of  the  dift"usion 
tubes,  (4)  the  test,  (5)  dialyzation,  and  (6) 
the  comparison  wdth  controls. 

Pieces  of  muscle,  fibrous  tissue,  and  muscle 
were  used.  These  were  boiled  in  distilled  water 
for  5  minutes,  and  the  filtrate  tested  for  sub- 
stances reacting  with  ninhydrin  and  the  biuret 
reaction.  This  was  repeated  until  the  filtrate 
failed  to  give  a  reaction  with  one  cubic  centi- 
meter of  ninhydrin  on  boiling  one  minute. 

Schlercher  and  Schull  No.  579  dialyzing 
tubes  were  used.  These  were  first  carefully 
tested  with  albumin  to  insure  impermeability 
to  it.  They  were  boiled  for  5  minutes  just 
before  each  test. 

In  the  test  small  quanties  of  the  liquor  follic- 
uli  were  introduced  into  the  diffusion  tubes 
together  with  a  small  piece  of  muscle  con- 
nective tissue  and  ovarian  tissue,  prepared  as 
above,  separate  tubes  being  used  for  each 
test.  A  layer  of  xylene  was  placed  upon  the 
fluids  in  the  dialyzer  and  without  to  prevent 
the  growth  of  bacteria  and  to  prevent  evapo- 
ration. 

Controls  were  made  with  exactly  the  same 
technique  using  amniotic  fluid,  normal  saline, 
and  cystic  fluid,  instead  of  liquor  folliculi. 
The  period  of  incubation  was  24  hours,  the 
temperature  38°C.  The  filtrate  or  the  fluid 
surrounding  the  dialyzers  was  tested  with 
ninhydrin  and  the  biuret  test. 

The  results  obtained  may  be  tabulated  as 
follows : 


Ovarian  Tissue 

Muscle 

Connective 
Tissue 

Liquor  folliculi   

+  +  +  + 

-f-  + 

+  + 

Cystic  liuid  (small  cysts) 
(hog) 

+  + 

+ 

+ 

Amniotic  fluid  (human) . . 

- 

- 

- 

- 

- 

OVAE lAX  TR ANSPLAXT.VriOX 

Small  pieces  of  ovary  were  then  trans- 
planted in  the  anterior  chamber  of  the  eye. 
In  these  experiments  the  albino  rat  was  used, 
and  homoplastic  grafts  were  employed.  The 
exact  technique  will  be  given  in  detail  in  a 
later  report.  In  these  experiments  it  was 
possible  to  watch  the  growth  of  the  follicles. 
In  the  rat  ovulation  takes  place  24  hours 
after  parturition  and  usually  every  30  days. 

In  the  rat  demonstrated  the  transplant  was 
placed  8  weeks  ago.  The  right  eye  was 
removed  after  the  folhcles  ruptured.  Sections 
show  free  ova  in  the  anterior  chamber  and  the 
transplanted  ovarian  tissue  stfll  viable.  Trans- 
plants in  the  liver  and  in  the  anterior  ab- 
dominal wall  have  also  been  successful. 
A  series  of  experiments  at  fertilization  in 
these  transplants  is  being  undertaken  as  is  a 
series  with  the  intravital  stains. 

As  the  work  is  incomplete,  certain  observa- 
tions only  are  recorded : 

1.  0\ailation  is  due  to  a  specific  enzyme, 
its  nature  being  similar  to  the  enzyme  erepsin. 
Apparently  there  are  other  proteolytic  en- 
zymes in  the  Hquor  folHcuh;  also  a  lipase. 

2.  Atresia  of  the  follicles  is  due  to  this  pro- 
teolytic enzyme  or  enzymes. 

3.  That  these  experiments  offer  a  rational 
explanation  for  the  use  of  thyroid  extract  and 
corpus  luteum  in  sterility. 

The  author  wishes  to  acknowledge  his 
indebtedness  to  Professor  Ranson  of  North- 
western University  for  many  helpful  sugges- 
tions in  the  experiments  on  transplantation. 
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A    UNIQUE,    DIFFUSE,    UTERINE  TUMOR,  REALLY  AN  ADENOMYOMA, 

WITH    STROMA,    BUT    NO    GLANDS;    MENSTRUATION    AFTER 

COMPLETE    HYSTERECTOMY    DUE    TO    UTERINE 

MUCOSA   IN   REMAINING    OVARY 

By  DE  WITT  B.  CASLER,  M.D.,  F.A.C.S.,  Baltimore 
From  the  Gynecological  Clinic  of  the  Johns  Hopkins  Hospital 


A  DENOMYOMA,  as  its  name  implies,  in- 
/  \  dicates  a  structure  made  up  of  muscle 
^  j^  and  glandular  tissue,  and  has  generally 
been  regarded  as  a  benign  tumor,  character- 
ized in  the  main  by  an  invasion  of  the  muscle 
columns,  or,  as  some  pathologists  regard  it, 
by  a  "flowing  in"  of  the  glandular  tissue 
into  the  crevices  of  the  muscle  bands,  the 
glandular  tissue  always  accompanied  by  a 
larger  or  smaller  amount  of  interglandular 
stroma. 

It  may  seem  a  presumption  at  the  present 
time,  in  view  of  the  vast  literature  on  tumors 
of  every  kind,  and  particularly  on  uterine 
growths,  to  report  a  "unique  tumor  of  the 
uterus";  but  after  an  extensive  survey  of  the 
held  and  after  consulting  a  number  of  well- 
known  gynecologists  as  well  as  pathologists, 
I  feel  confident  that  the  present  case  is 
unicme,  not  alone  in  the  unusual  pathological 
findings  in  the  uterine  tumor,  but  in  the  sub- 
sequent history  of  the  case  and  because  of 
the  unusual  ovarian  cyst  removed  4  years 
after  the  hysterectomy. 

The  present  tumor  differs  entirely  from  the 
usual  adenomyoma,  as  can  be  seen  from  the 
photographs  and  slides,  in  the  fact  that  it  is 
characterized  by  an  almost  total  absence  of 
glands  in  the  mucosa,  while  in  the  walls  of 
the  uterus  itself  we  find  no  glands  whatever, 
but  everywhere  large,  broad  masses  of  inter- 
glandular stroma,  infiltrating  between  the 
muscle  columns  and  dividing  the  muscle 
tissue  into  a  coarse  meshwork  as  far  as  the 
peritoneal  surface. 

The  structure  of  the  tumor  and  the  remark- 
able way  in  which  the  stroma  has  invaded 
from  the  mucosal  to  the  serosal  surface  of  the 
growth,  suggests  an  active  process  of  an  infil- 
trating character  on  the  part  of  the  stroma 
and  not  a  passive  "flowing  in"  between  the 
muscle  columns,  and  at  once  brings  up  the 


question  in  cases  of  adenomyoma  as  to 
whether  the  stroma  is  not  as  active  an  agent 
in  these  growths  as  the  glands  and  possibly 
a  more  active  agent.  In  all  of  the  growths 
which  have  been  pictured  and  in  all  the 
specimens  which  I  have  examined  of  adeno- 
myomata  of  the  uterus,  the  glands  are  always 
accompanied  by  stroma,  and  in  all  of  them 
the  stroma  has  pushed  in,  a  little  way  in 
advance  of  the  glands,  as  if  to  prepare  the 
way  for  the  glandular  tissue  to  follow. 

Is  it  not  possible  that  the  stroma  is  really 
the  principal  agent  in  these  growths  and  by 
gradually  creeping  into  a  small  split  in  the 
muscle  columns,  paves  the  way  for  the  gland 
itself  to  follow? 

At  any  rate,  in  the  present  case  the  stroma 
is  the  active  and  only  agent  present  and  in  a 
widespread  and  diffuse  form. 

The  history  of  the  case  is  as  follows: 

Miss  I.  C,  age  39;  nurse;  consuUed  me  on  Jan- 
uary II,  1913,  complaining  of  an  excessive  men- 
strual flow  for  the  past  2  years.  The  family  history 
is  negative  for  tuberculosis  and  cancer.  The 
patient  has  always  been  well  except  for  the  usual 
diseases  of  childhood.  The  cardiorespiratory  history 
is  negative.  Gastro-intestinal  history  shows  no 
jaundice,  appetite  good,  digestion  good,  bowels 
regular.  The  urinary  history  shows  no  pain  or  fre- 
quency on  voiding;  no  blood.  Menstrual  periods 
began  at  14;  have  always  been  regular,  profuse,  last- 
ing 6  or  7  days;  without  pain.  For  past  2  months 
the  patient  has  had  a  practically  constant  flow. 

About  two  years  before  admission  the  patient 
noticed  that  the  menstrual  periods  began  to  increase 
in  amount  and  duration,  and  that  for  the  2  months 
preceding  admission  there  had  been  a  constant 
flow.  There  was  no  pain  at  any  time,  but  a  great 
deal  of  weakness,  due  probably  to  the  anaemia, 
the  hcemoglobin  being  50  per  cent.  For  the  past 
month  a  decided  feeling  of  bearing-down  and 
dragging  in  the  pelvis  had  been  noticed.  The 
patient  had  had  no  leucorrhoeal  discharge  nor 
bleeding  between  periods  until  2  months  before 
admission.  There  was  no  enlargement  of  the 
abdomen  during  the  periods. 
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^Fig.  I.  Photograph  of  uterine  tumor  taken  soon  after 
removal.  Uterus  is  opened  anteriorly  and  the  uterine 
cavity  in  right  half  is  seen  lilled  with  several  large,  liver- 
colored  polypi.  Comedo-like  areas  stand  out  everywhere 
above  the  cut  surface  of  the  uterus,  but  these  are  not 
cystic  and  contain  no  fluid. 

On  examination,  the  abdomen  was  found  to  be 
normal  in  appearance  except  for  a  slight  fullness 
above  the  symphysis,  which,  on  vaginal  examination, 
was  found  to  be  due  to  the  uterine  tumor. 

]'agiiial  examination.  The  hymen  was  virginal 
and  there  was  no  infection.  The  cervix  was  some- 
what enlarged  and  fibrous,  but  otherwise  normal. 
Filling  the  pelvis  and  extending  about  two  fingers' 
breadths  above  the  symphysis  was  a  fairly  firm, 
irregular,  nodular,  but  movable,  uterine  tumor. 
One  distinct  nodule  could  be  felt  in  the  left  of  the 
fundus.  The  ovaries  were  normal  in  size  and  there 
was  no  pelvic  tenderness.  In  view  of  the  history 
and  pelvic  findings  a  probable  diagnosis  was  made 
of  multiple  myomata  of  the  uterus,  with  one 
nodule,  probably  submucous,  causing  the  metror- 
rhagia. 

The  patient  entered  the  Hospital  for  Women  and 
was  operated  upon  January  13,  1913.  Hospital 
No.  2125.  The  ether  examination  confirmed  the 
office  findings,  and  at  operation  a  panhysteromyo- 
mectomy,  a  right  salpingo-oophorectomy,  a  left 
salpingectomy,  and  an  appendectomy  were  done. 
The  round  ligaments  were  sutured  into  the  vaginal 
vault,  and  a  small  cigarette  drain  placed  into  the 
vagina.  At  operation  the  left  ovary  was  normal  in 
size  and  appearance  and  was  left  in,  as  the  patient 
insisted  this  be  done,  as  she  dreaded  an  artificial 
menopause. 

Before  closing  the  abdomen  the  uterine  tumor 
was  opened,  according  to  our  usual  procedure,  and 
we  at  once  found  we  were  dealing  with  an  unusual 
condition.  The  external  surface  of  the  uterus  was 
smooth  everywhere,  but  slightly  irregular,  due  to 
the  presence  of  several  small  interstitial  myomata. 
The  right  tube  and  ovary  were  normal.  On  open- 
ing the  tumor  (Fig.  i),  the  uterine  cavity  was  found 
to    contain    one    large    and    several    smaller    liver- 
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Iig.  2.  Low  power  photograph  of  section  of  uterine 
tumor  and  polyp  after  hardening,  showing  peculiar  mesh- 
work  arrangement  of  tissue.  Light  areas  are  muscle  and 
dark  areas  are  masses  of  interglandular  stroma.  Two 
encapsulated  myomata  are  seen. 


colored  polypi,  with  a  smooth  surface.  The  mucous 
membrane  lining  the  cavity  was  smooth  and  gela- 
tinous in  appearance,  but  not  thickened.  The 
most  striking  thing  about  the  tumor  was  the  pecu 
liar  appearance  of  the  uterine  walls.  From  the 
mucosa  to  the  peritoneal  surface,  the  walls  were 
everywhere  converted  into  a  coarse  meshwork  b}- 
tough  bands  of  muscle  or  fibrous  tissue  running  in 
all  directions,  and  in  the  interstices  of  the  mesh- 
work and  standing  out  prominently  above  the  cut 
surface  were  small  comedo-like  areas  of  an  appear- 
ance we  had  never  seen  before.  Pressure  on  the 
sides  of  the  tumor  would  cause  these  areas  to  stand 
out  even  more  prominently,  giving  much  the  ap- 


Fig.  3.  Low  power  photograph  of  pol3'p.  showing  large 
masses  of  stroma  infiltrating  between  the  muscle  columns. 
A  few  gland  spaces  are  seen  in  extreme  tip  of  polyp.  Note 
almost  total  absence  of  necrosis. 
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Fig.  4.  Photomicrograph  of  section  of  polyp  showing 
predominance  of  stroma  with  a  few  uterine  glands. 

pearance  that  one  gets  in  a  comedo  carcinoma  of 
the  breast.  These  comedo-like  areas  were  not  fri- 
able as  in  a  carcinoma,  and  contained  no  fluid  of 
any  kind.  They  were  elevated  above  the  surface, 
while  in  a  diffuse  adenomyoma  we  would  have 
numerous  depressions,  with  characteristic  choco- 
late-colored fluid.  We  could  not  make  a  diagnosis 
from  the  specimen,  and  the  photograph  was  made 
in  less  than  an  hour  after  removal  of  the  tumor. 

The  specimen  (Gyn.  Path.  No.  22897)  consists  of 
an  enlarged,  slightly  irregular  and  nodular  uterus, 
opened  on  the  anterior  surface,  together  with  the 
right  tube  and  ovary.  The  uterus  is  13  centimeters 
long,  II  centimeters  broad  and  10.5  centimeters  in 
its  anteroposterior  diameter.  It  is  slightly  irregular 
in  contour,  due  to  the  presence  of  several  small, 
firm,  encapsulated  nodules  within  its  walls.  Ante- 
riorly and  posteriorly  it  is  smooth  and  glistening 
and  has  no  adhesions.  One  small  pedunculated 
myoma,  2  by  3  centimeters,  is  found  on  the  left  lateral 
surface,  attached  by  a  small  pedicle.  The  cervix  is 
normal  in  appearance,  somewhat  fibrous  and  thick- 
ened, while  the  cervical  mucous  membrane  is 
normal. 

The  uterine  cavity  measures  8.5  centimeters  in 
its  greatest  length,  is  smooth  and  gelatinous  in 
appearance  and  the  mucous  membrane  is  quite 
thin,  measuring  scarcely  i  millimeter  in  thickness. 
Projecting  from  the  upper  portion  of  the  uterine 
walls  and  filling  the  uterine  cavity  is  one  large, 
reddish  polyp,  and  several  smaller  ones.  The 
largest  measures  3.5  centimeters  in  length  and  1.5 
centimeters  in  diameter.  These  polypi  are  all 
smooth  and  do  not  look  malignant.  The  uterine 
walls  are  greatly  thickened,  in  places  8.5  centi- 
meters in  width,  due  in  some  degree  to  the  presence 


Fig.  5.  Photograph  of  section  near  peritoneal  surface 
of  tumor  showing  masses  of  interglandular  stroma  infil- 
trating and  dividing  the  uterine  muscle  into  a  coarse 
meshwork.    The  total  absence  of  glands  is  most  striking. 

of  several  interstitial  and  encapsulated  myomata 
within  the  walls,  one  measuring  3.5  centimeters  in 
diameter,  just  above  the  cervix,  and  four  smaller 
ones  in  various  portions  of  the  uterine  wall.  These 
are  all  firm,  show  no  degeneration  and  are  typical 
myomata  with  a  definite  capsule. 

The  freshly  cut  specimen  presents  a  striking 
appearance  (Fig.  2).  For  about  2  centimeters  the 
tip  of  the  large  uterine  polyp,  when  cut,  has  a  gray- 
ish, gelatinous  appearance,  resembling  the  raw- 
pork  look  of  a  uterine  sarcoma,  and  above  this 
point  we  have  the  remainder  of  the  polyp  and  all 
the  walls  of  the  uterus  converted  into  a  peculiar 
mottled  appearing  or  coarse  meshwork.  Running 
everywhere  throughout  the  tumor  are  tough,  thin 
bands  of  fibrous  or  muscular  tissue  which  make  up 
the  framework  of  this  structure,  while  in  the  inter- 
stices are  whitish  areas,  tough  in  consistency,  from 
0.5  millimeters  to  2  millimeters  in  diameter,  not 
friable  and  apparently  intimatel}^  connected  with 
the  surrounding  tissue,  and  these  stand  out  prom- 
inently everywhere  above  the  cut  surface.  There 
are  no  depressions  in  these  areas  and  no  secretion 
can  be  squeezed  out.  It  is  noticeable  that  they  are 
present  everywhere  from  the  uterine  polyp  in  the 
cavity  to  within  0.5  millimeters  of  the  serosal  sur- 
face of  the  uterus,  with  the  single  exception  that 
they  do  not  penetrate  the  capsules  of  the  solitary 
myomata,  which  seem  to  be  specially  resistant  to 
their  infiltration,  and  in  no  place  do  these  masses 
penetrate  the  serosal  surface  of  the  uterus. 

Histologically  the  picture  is  even  more  striking, 
and  at  first  glance  resembles  that  seen  in  sarcoma, 
except  that  here  we  have  finger-like  growths  split- 
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Fig.  6.  Drawing  of  ovarian  tumor  and  adherent  sig- 
moid (two-thirds  natural  size),  showing  almost  complete 
obstruction  of  sigmoid  due  to  growth.  Upper  and  lower 
ends  of  sigmoid  shown  by  arrows. 

ting  the  muscle,  but  showing  no  malignant  changes 
in  its  cells  or  otherwise. 

The  mucosa  of  the  uterine  cavity  is  only  seen  in 
a  few  places,  and  here  is  much  thinner  and  more 
compressed  than  normal,  and  the  cells  are  small 
and  cuboidal  from  pressure.  They  are  not  swollen 
and  generally  retain  their  staining  qualities. 
There  are  no  surface  depressions  representing  the 
opening  of  the  glands.  Examination  of  the  mucosa 
forming  the  tip  of  the  large  polyp  (Fig.  3)  shows  a 
greatly  thickened  membrane  measuring  12  milli- 
meters in  thickness  in  places,  the  normal  single 
layer  of  columnar  epithelium  having  disappeared. 
The  almost  total  extermination  of  the  uterine 
glands  is  most  striking,  and  only  at  rare  intervals 
can  one  be  found  in  the  extreme  tip  of  the  polyp 
(Fig.  4).  In  these  places  the  glands  are  much  com- 
pressed, and  in  only  one  section  can  a  gland  be 
found  which  has  penetrated  the  musculature,  as  in 
an  ordinary  adenomyoma,  and  then  only  for  a 
short  distance. 

On  microscopic  examination  it  is  at  once  apparent 
that  an  unusual  process  or  overgrowth,  has  taken 
place  in  the  interglandular  stroma  of  the  endo- 
metrium, and  that  beginning  in  the  central  and 
large  uterine  polyp  it  has  gradually  strangulated 
the  uterine  glands  and  then  extended  by  a  direct 
growth  throughout  the  walls  of  the  uterus,  repeat- 
ing the  same  process  of  strangulation  in  respect  to 
the  muscle  bundles.  These  stroma  masses  consist 
of  an  embryonic  tissue  made  up  of  oval  and  spindle- 
shaped  nuclei  closely  packed  together,  the  proto- 
plasmic processes  of  the  cells  not  being  seen  because 
of  the  compression.  The  individual  stroma  cells 
of  the  mucosa  are  slightly  compressed,  but  other- 


Fig.  7.  0\arian  tumor  opened,  showing  ca\ity  of  cyit 
lined  with  many  liver-colored  polypi,  irregular  in  size, 
general!}'  with  a  broad  base,  each  polyp  made  up  of  uter- 
ine tissue,  glands,  stroma,  and  muscle.  In  outer  walls  of 
cyst  are  numerous  cystic  areas,  some  large,  some  small, 
filled  with  chocolate-colored  fluid  resembling  the  spaces 
seen  in  adenom\'oma  of  the  uterus. 

wise  normal,  and  show  no  evidence  of  degeneration 
or  malignant  change,  and  the  almost  total  lack  of 
breaking  down  is  remarkable  in  a  growth  of  this 
kind.  In  places  one  sees  on  the  surface  a  few  clusters 
of  polymorphonuclear  cells,  and  within  the  masses 
of  stroma  occasionally  a  small  collection  of  round 
cells.  These  stromal  masses  are  highly  vascularized, 
containing  many  fair-sized  arteries  and  thin-walled 
veins.  Within  the  stroma  covering  the  surface  of 
the  polyp  there  is  a  marked  diapedesis  of  red 
blood  cells  giving  the  appearance  of  a  premenstrual 
endometrium. 

The  pathological  process  beginning  in  the  polyp 
is  really  an  orderly  overgrowth  of  the  stroma,  which 
has  gradually  exterminated  the  uterine  glands  by 
strangulation,  and  then  in  the  same  manner  has 
attacked  the  uterine  musculature.  At  first  the  stro- 
mal masses  have  apparently  found  a  crevice  be- 
tween the  muscle  columns  and  have  pushed  in  here, 
gradually  extending  in  all  directions  to  the  serosal 
surface  of  the  uterus.  The  process  here,  again,  is 
one  of  strangulation,  for  we  find  in  many  places 
broad  stromal  masses  with  a  small  island  of  muscle 
in  the  midst,  the  muscle  apparently  squeezed  out 
of  existence  and  showing  by  its  staining  properties 
a  beginning  degeneration,  but  no  necrosis,  due  prob- 
ably to  the  extensive  vascularization  of  the  tissue. 
The  invasion  of  the  stroma,  as  a  rule,  has  taken 
place  parallel  to  the  muscle  columns.  spUtting  the 
uterus  into  a  coarse  meshwork,  but  in  many  areas 
we  find  the  stromal  bands  attacking  the  muscle 
columns  at  right  angles,  filtering  through  a  weak- 
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Fig.  8.  Low  power  photograjih  of  section  of  ovarian 
cyst  wall,  showing  many  polyjai  lining  the  cavity,  each 
pohp  made  up  of  normal  appearing  stroma,  but  with- 
out glands,  and  covered  by  a  single  layer  of  high  columnar 
surface  epithelium. 

ened  spot,  and  then  spreading  out  in  both  direc- 
tions, with  a  pincer-like  process,  until  the  muscle 
is  surrounded  and  nipped  off. 

The  stroma,  in  the  more  recent  part  of  the  growth 
toward  the  serosal  surface,  is  also  this  same  embry- 
onic type  of  tissue,  with  masses  of  oval  and  round 
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Fig.  ID.  Low  power  photograph  of  polypi  of  ovarian 
cyst,  showing  framework  of  stroma  but  no  glands  and 
single  layer  of  surface  epithelium. 


Fig.  g.  Section  of  ovarian  cyst  wall,  showing  masses  of 
stroma  but  with  many  large  atypical  uterine  glands,  many 
of  the  glands  filled  with  degenerated  blood. 

nuclei  (Fig.  5).  Here  the  growth  is  not  so  com- 
pressed and  the  individual  cells  can  be  made  out 
with  their  protoplasmic  processes  firmly  attached 
to  the  nearest  muscle  cells  or  columns.  In  places 
it  is  very  difficult  to  distinguish  between  stromal 
and  muscle  cells  except  by  the  more  intense  stain- 
ing powers  of  the  stroma. 

This  process  of  infiltration  of  the  muscle  bundles 
and  the  subsequent  strangulation  has  met  with  no 
resistance  except  in  the  region  of  the  encapsulated 
myomata,  and  here  the  dense,  tough  capsule  has 
seemed  successfully  to  prevent  the  entrance  of  the 
unusual  stromal  growth.  This  grow^th  from  its 
beginning  in  the  mucosa  has  involved,  diffusely 
and  by  direct  continuity,  all  the  walls  of  the  uterus, 
and  is  then  a  connective-tissue  tumor,  starting  in 
the  interglandular  stroma,  with  all  the  character- 
istics of  an  adenomyoma  but  without  glands,  appar- 
ently non-malignant  but  definitely  infiltrating,  a 
type  we  have  hitherto  not  seen. 

The  subsequent  history  of  this  case  is  most 
unusual.  Although  the  picture  was  not  that  of  a 
malignant  tumor,  this  growth  was  so  unusual  in 
its  characteristics  that  the  patient  was  watched 
very  carefully  and  reported  at  intervals  of  3  or  4 
months  for  a  period  of  4  years.  On  each  occasion 
the  pelvic  findings  were  normal;  the  left  ovary  was 
normal  in  size  and  not  enlarged  or  tender.  During 
this  period  of  4  years  the  patient  consistently 
maintained  that  at  regular  monthly  intervals  she 
menstruated  for  a  part  of  one  day  each  month, 
just  as  constantly  I  assured  her  she  must  be  mis- 
taken, for  a  panhysterectomy  had  been  done  and 
menstruation  was  out  of  the  question. 

The  patient  was  last  examined  in  July,  1916, 
and  everything  found  normal.  On  January  i,  1917, 
exactly    4    years    after    the    hysterectomy    and    6 
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Fig.  II.  High  power  photomicrograph  of  section  from 
wall  of  ovarian  cyst  showing  normal  stroma  and  oval 
glands  with  a  single  laj^er  of  high  columnar  epithelium. 

months  following  the  last  examination,  she  again 
consulted  me  in  regard  to  her  condition.  Every 
thing  had  been  as  usual  until  6  weeks  before,  in 
November,  1Q16,  when  the  patient  noticed  that 
she  had  obstinate  constipation,  with  rather  flat- 
tened stools,  and  this  was  followed  by  a  period  of 
diarrhoea.  For  2  weeks  previous  to  the  second 
admission  there  had  been  severe  cramp-like  pains  in 
the  middle  and  slightly  to  the  right  side  of  the 
abdomen,  and,  as  she  volunteered,  as  though  from 
a  partial  obstruction.  This  was  not  accompanied 
by  nausea,  but  there  had  been  some  slight  loss  of 
weight.  Examination  at  this  time  showed  a  defi- 
nitely distended  loop  of  large  intestine  in  the  middL- 
line  of  the  abdomen,  with  well-marked  peristalsis 
and  distinct  gurgling,  and  apparently  an  hyper- 
trophy of  the  upper  portion  of  the  bowel. 

On  vaginal  examination  the  old  drainage  tract 
in  the  upper  vaginal  vault  had  opened  slightly, 
and  through  this  tract  could  be  felt  an  irregular, 
nodular,  but  cystic  mass  in  the  region  of  the  left 
ovary.  This  was  slightly  movable  and  was  evidently 
the  cause  of  the  partial  obstruction  of  the  bowel. 
It  was  thought  we  were  dealing  with  a  malignant 
ovarian  tumor,  and  at  once  we  thought  of  a  late 
recurrence  of  the  original  tumor  in  the  ovary. 

The  patient  entered  the  Hospital  for  Women 
(Hist.  No.  6434,  Gyn.  igoi)  and  was  operated  upon 
January  3,  191 7.  At  operation  a  semicystic  tumor, 
about  the  size  of  a  grapefruit,  was  found  occupying 
the  left  lower  portion  of  the  pelvis.  Over  the  top 
of  this  cystic  mass,  and  firmly  attached  to  it,  and 
almost  completely  obstructed  by  it,  coiled  the  sig- 
moid flexure  and  the  upper  portion  of  the  rectum, 
displaced   by   the   growth   toward   the   right.     The 


Fig.  12.  High  power  photomicrograph  of  section  from 
wall  of  ovarian  cyst  showing  stroma  and  tortuous  gland 
cut  lengthwise. 

ovarian  tumor  was  densely  adherent  to  the  lateral 
wall  of  the  pelvis,  was  extremely  vascular,  and  there 
was  a  marked  infiltration  of  the  bowel  wall.  The 
bladder  was  adherent  over  the  anterior  surface.  It 
was   found   necessarv   to   remove   about    20   centi- 


Fig.  13.  Low  power  photograph  of  section  of  ovarian 
tumor,  showing  in  one  area  fairh'  normal  uterine  glands 
and  stroma  and  in  adjacent  area  large,  dilated,  atj^jical 
glands  and  dense  stroma.  Glands  in  places  seen  filled 
with  degenerated  blood. 
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Fig.  14.  Masses  of  stroma  cells,  irregular  and  dilated 
gland  spaces,  with  single  layer  of  high  columnar  epithelium 
and  masses  of  muscle  tissue  from  ovarian  cyst  wall. 


Fig.  15.  High  power  photograph  of  stroma  from  ovarian 
cyst  wall.  Stroma  cells  seen  cut  in  cross  section  and  some 
lengthwise. 


meters  of  the  sigmoid  and  upper  part  of  the  rec- 
tum with  the  ovarian  tumor,  and  an  end-to-end 
anastomosis  was  done  (Fig.  6).  The  outer  portion 
of  the  ovarian  tumor  was  so  adherent  to  the  pelvic 
wall  that  it  was  freed  with  difficulty,  and  during 
the  removal  the  cyst  was  ruptured.  When  the 
rupture  took  place  several  ounces  of  dirty,  choco- 
late-colored fluid  and  several  reddish,  liver-colored 
polypi  escaped. 

For  10  days  the  patient  made  a  good  recovery 
except  for  a  slight  infection  of  the  abdominal 
wound,  but  on  the  tenth  day  was  seized  with  a 
severe  attack  of  abdominal  pain,  nausea  and  vomit- 
ing, and  died  from  what  was  apparently  a  mesen- 
teric thrombosis.  No  autopsy  was  permitted. 
The  ovarian  tumor  removed  at  the  second  opera- 
tion is  also  unusual. 

The  gross  specimen  (Gyn.  Path.  No.  22897^) 
consists  of  an  ovarian  cyst  of  the  left  ovary,  about 
the  size  of  a  grapefruit,  filled  with  chocolate-colored 
fiuid  resembling  old  blood,  the  cyst  having  a  slight 
tear  on  the  left  and  outer  surface,  while  to  the  inner 
and  right  side  is  attached  the  sigmoid,  which  curves 
over  its  surface.  The  tumor  measures  16  centi- 
meters by  14  centimeters  by  12  centimeters  while  20 
centimeters  of  sigmoid  has  been  removed.  The  outer 
surface  of  the  cyst  is  purplish  in  color  and  every- 
where covered  with  adhesions.  The  sigmoid  is  closely 
attached  to  the  growth  and  the  lumen  of  the  bowel 
is  almost  shut  ofi  at  its  middle  portion  by  the  encir- 
cling tumor.  The  mucosa  of  the  bowel  is  norinal 
while  the  muscular  walls  above  the  obstruction  are 
somewhat  hypertrophied.  On  opening  the  ovarian 
growth  (Fig.  7),  we  find  a  cystic  tumor  with  walls 
of  varying  thickness.   In  the  region  near  the  attached 


sigmoid  the  walls  are  quite  thick  and  cartilaginous, 
measuring  4  centimeters,  while  in  other  portions 
they  are  much  thinned  out  and  are  2  to  3  milli- 
meters in  thickness.  The  walls  present  an  unusual 
appearance.  In  that  portion  adjacent  to  the  sig- 
moid which  forms  the  thickest  portion  of  the 
tumor  wall  we  find  a  tough  and  cartilaginous 
tissue,  yellowish  gray,  and  gelatinous  in  appearance, 
with  many  small  cystic  spaces  from  i  to  2  millimeters 
in  diameter,  containing  a  clear,  straw-colored  fluid. 
In  other  portions  of  the  wall  we  find  numerous  small 
and  several  large  loculi,  connecting  by  small  open- 
ings in  their  septa  with  the  large  central  cavity  of 
the  cyst.  The  largest  of  these  loculi  shown  in  the 
drawing  measures  3.5  centimeters  by  2  centi- 
meters in  diameter.  The  inner  surface  of  these 
smaller  cystic  areas  corresponds  in  appearance  to 
the  interior  of  the  large  cyst.  The  main  cavity  of 
the  tumor  measures  11  centimeters  by  7  centi- 
meters by  6  centimeters.  The  interior  of  this 
cavity,  like  that  of  the  several  loculi  connecting 
Avith  it,  is  lined  by  a  pinkish  membrane  with  a 
smooth  surface,  but  thrown  up  everywhere  into 
folds  (Fig.  8)  and  polypoid-like  masses,  very 
much  resembling  in  appearance  the  polyp  found 
in  the  uterus  4  years  previously.  These  polypi 
have  a  broad  base  and  vary  in  length  from  a  slight 
elevation  of  the  surface  membrane  to  some  which 
are  3  centimeters  in  length.  Several  polypi  which 
had  become  completely  detached  from  the  sur- 
rounding wall  were  floating  free  in  the  cyst  and 
escaped  during  its  removal.  Histologically,  this 
ovarian  tumor  presents  an  unusual  and  varied  pic- 
ture depending  on  the  portion  of  the  waU  from 
which  the  sections  are  taken. 
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Microscopic  examination  at  once  reveals  that 
we  are  dealing  here  with  an  ovarian  cyst  made  up 
almost  entirely  of  uterine  tissue  (Fig.  q),  the  inte- 
rior of  the  cyst  corresponding  to  the  uterine  cavity 
and  filled  with  blood  while  the  walls  contain  many 
normal  glands  and  others  which  show  glandular 
dilatation.  A  pathological  change  has  also  occurred 
and  we  have  an  overgrowth  of  the  interglandular 
stroma  (Fig.  10),  much  resembling  that  seen  4 
years  previously  in  the  uterus. 

The  walls  of  this  cystic  tumor  are  composed,  for 
the  most  part,  of  more  or  less  normal  ovarian  stroma, 
embryonic  connective  tissue,  with  here  and  there  a 
well-defined  bundle  or  column  of  smooth  muscle. 
In  places  the  tissue  is  much  compressed  and  in 
others  oedematous.  Very  few  of  the  normal  ovarian 
elements  can  be  found,  but  one  occasionally  finds 
in  the  wall  a  graafian  follicle. 

The  cavity  of  the  large  cyst  and  that  of  the  sev- 
eral connecting  loculi  are  filled  with  old  degener- 
ated blood,  desquamated  and  degenerated  epithelial 
cells.  The  entire  cyst,  or  uterine  cavity,  as  it 
really  is,  is  lined  throughout  by  a  single  layer  of 
tall  columnar  epithelium  of  the  uterine  type  (Fig. 
10),  and  in  places  cilia  can  be  made  out. 

The  nuclei  of  the  surface  epithelium  are  centrally 
placed  and  are  oval  and  vesicular.  Directly  be- 
neath the  surface  epithelium  is  a  well-defined 
basement  membrane,  separating  it  from  the 
normal  interglandular  stroma.  Sections  from 
the  thickest  portions  of  the  cyst  wall  give  the 
exact  picture  of  a  normal  endometrium  of  the  pre- 
menstrual type.  We  find  normal-appearing  uterine 
glands  in  large  numbers  (Fig.  11),  oval  in  cross- 
section  and  wavy  when  cut  longitudinally  (Fig. 
12).  These  glands  open,  for  the  most  part,  into 
the  central  cavity  of  the  cyst.  In  places,  certain  of 
these  glands  are  found  filled  with  a  substance  resem- 
bling colloid  (Fig.  q).  In  other  places,  from  the  cyst 
wall  we  find  areas  where  the  uterine  glands  are 
much  distorted  (Fig.  13),  greatly  dilated,  and 
resembling  a  typical  glandular  dilatation.  In  still 
other  sections  from  the  thinner  portions  of  the 
cyst  wall  the  histological  picture  greatly  resembles 
the  specimen  of  the  original  tumor  (Fig.  14).  The 
lining  membrane  of  the  cyst  is  seen  thrown  up  into 
many  polypoid-like  masses  (Fig.  10),  each  with  a 
broad  base,  the  surface  covered  with  normal 
uterine  mucosa,  but  with  a  total  absence  of  glands. 
Beneath  the  mucosa  in  these  areas  we  find  an  inter- 
glandular stroma  of  varying  density,  but  appar- 
ently of  a  normal  type,  with  closely  packed  oval 
and  spindle-shaped  nuclei  and  highly  vascular. 
Everywhere  in  the  stroma  there  is  a  marked  dia- 
pedesis  of  red  blood  cells  throughout  the  endome- 
trium. The  uterine  glands  show  no  tendency  to 
invade  the  underlying  musculature,  but  in  those 
areas  where  we  find  masses  of  stroma  unaccom- 
panied by  glands,  we  see  the  same  tendency  on  the 
part  of  the  stroma  to  infiltrate  and  strangulate  the 
muscle  as  in  the  original  uterine  tumor  (Fig.  10). 
The  musculature  of  this  tumor  lies  directlv  beneath 


this  endometrium  and  is  made  up  of  several  well- 
defined,  interlacing  bundles  or  columns  of  smooth 
muscle  tissue.    These  muscle  columns  are  normal 
when    underlying    the    glandular    portions    of    th 
growth,    but    become    degenerated    when   invade 
by  the  stromal  masses  (Fig.  15). 

The  mucous  membrane  of  the  intestine  is  normal 
and  the  muscular  coats  of  the  bowel  have  not  been 
invaded,  but  this  infiltration  of  the  tissue  has 
gone  around  the  sigmoid,  so  that  for  fully  one- 
half  of  its  circumference  it  is  surrounded  and  com- 
pressed by  this  growth,  thus  causing  the  almost 
complete  obstruction. 

These  two  specimens,  the  one  a  diffuse 
adenomyoma  of  the  uterus  without  glands, 
the  other  a  large  uterine  growth  of  the  ovar>% 
are  interesting  not  only  from  the  menstrual 
history  accompanying  them,  but  from  their 
morphological  structures,  and  bring  up  many 
interesting  queries  as  to  their  etiology. 

From  the  time  in  1896  when  von  Reck- 
linghausen's (i)  work  on  adenomyoma  ap- 
peared and  when  at  about  the  same  time 
Cullen  (2)  published  his  observations,  a  vio- 
lent controversy  has  been  waged  in  regard 
to  the  etiology  of  adenomyomata  of  the  uter- 
us. It  is  not  necessary  to  review  the  vast 
literature  and  many  theories  that  have  been 
evolved,  for  nearly  every  pathologist  has 
taken  some  part  in  the  discussion.  It  is 
mostly  due  to  the  work  of  Cullen  that  nearly 
all  investigators  at  the  present  time  are 
agreed  that  the  great  majority  of  cases  of 
adenomyomata  of  the  uterus  have  their 
origin  from  the  uterine  mucosa.  The  present 
specimen  from  the  uterus  bears  out  Cullen's 
theory,  as  the  process  can  be  plainly  seen 
beginning  in  the  stroma  of  the  uterine  polyp, 
and  can  be  traced  directly  for  a  considerable 
distance  throughout  the  walls  of  the  uterus, 
in  many  places  nearly  to  the  serosal  surface. 

In  regard  to  the  history  of  regular  men- 
struation in  this  case  following  the  hyster- 
ectomy, surgeons  have  long  recognized  that 
when  portions  of  certain  organs  are  removed 
there  is  a  corresponding  hypertrophy  and 
functioning  of  the  remainder,  and  it  is  a 
natural  process  then  that  the  uterine  glands 
in  the  ovarian  cyst  should  take  on  the  active 
work  of  the  uterus  and  maintain  menstrua- 
tion regularly.  But  it  is  a  decided  matter 
of  wonder  as  to  just  what  the  stimulus  might 
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be  that  would  start  up,  after  three  and  a  half 
years  of  apparently  normal  functioning,  an 
active  hypertrophy  of  the  uterine  tissue  in 
the  ovary,  so  that  in  less  than  six  months, 
under  careful  observation,  there  should  have 
developed  a  cystic  tumor  the  size  of  the 
present  one. 

The  etiology  of  the  ovarian  tumor,  how- 
ever, is  not  so  clear.  We  are  dealing  in  the 
second  tumor  with  an  ovarian  cyst,  contain- 
ing uterine  tissue,  muscle,  glands,  and 
stroma,  the  stroma  resembling  that  of  its 
prototype  in  the  uterus.  We  are  not  then 
dealing  with  a  teratoma  of  the  ov^ary,  for 
no  other  structures  are  seen,  as  we  would 
most  certainly  find  in  a  teratoma. 

It  has  long  been  known  that  at  rare  inter- 
vals, ovaries  have  been  found  containing  a 
small  collection  of  uterine  glands  and  stroma. 

Russell  (3),  in  1898,  published  a  report  of 
"Aberrant  Portions  of  the  Muellerian  Duct 
Found  in  an  Ovary."  and  in  his  case  demon- 
strated clearly  an  anomalous  development 
of  portions  of  the  muellerian  duct  in  germinal 
epithelium. 

That  certain  of  the  ovarian  tumors  may 
originate  from  wolffian  remains  in  the  hilum 
of  the  ovary  is  probable  and  Olshausen  and 
Doran  have  supported  this  view  in  regard  to 
the  origin  of  papillomatous  tumors.  On  the 
other  hand  Williams  (4)  has  shown  in  his 
paper  on  ''Papillomatous  Tumors  of  the 
Ovary"  that  epithelial  growths  may  arise 
independently  of  wolffian  remains. 

Waldeyer  (5)  came  to  the  conclusion  that 
nearly  all  of  the  ovarian  tumors  originated 
from  a  proliferation  of  the  surface  epithelium 


of  the  ovary,  while  it  has  been  clearly  demon- 
strated by  ]\Iarchand  (6)  that  there  may  at 
times  be  an  extension  of  the  epithelium  of 
the  fallopian  tube  which  by  its  down  growth 
gives  rise  to  cystic  structures  in  the  ovary. 

Dr.  Welch  recently  suggested  in  looking 
over  these  specimens  that  portions  of  ovarian 
tissue  might  be  found  on  careful  search  in 
the  uterus,  as  well  as  uterine  tissue  in  the 
ovary,  a  suggestion  based  on  the  wolffian 
theory  of  von  Recklinghausen  (i)  that  when 
the  wolffian  and  muellerian  ducts  cross  in 
early  foetal  life,  there  may  be  at  times  an 
intermingling  or  confluence  of  these  tissues. 
Examination  of  the  uterine  specimen,  how- 
ever, does  not  show  any  evidence  to  support 
this  suggestion.  While  we  have  no  conclusive 
proof  in  this  case  that  this  uterine  tissue  in 
the  ovary  originates  from  remains  of  the 
muellerian  ducts,  we  do  know  that  such  cases 
have  been  clearly  proved  and  we  are  further 
strengthened  in  our  opinion  of  the  muellerian 
origin  of  the  growth  by  the  fact  that  the 
same  pathological  change  or  overgrowth  of 
the  stroma  has  taken  place  in  the  ovarian 
tumor  that  occurred  in  its  prototype  in  the 
uterine  stromn. 
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Discussion  by  Charles  C.  Norris,  Philadelphia 


Dr.  Casler's  case  is  an  extremely  interesting  one. 
Embryonal  rests  in  the  ovary  are  by  no  means  com- 
mon and  inclusions  of  muellerian  tissue  are  extremely 
rare.  Some  years  ago  W.  W  Russell,  reported  the 
history  of  a  case  in  which  one  ovary  was  the  seat 
of  a  neoplasm  and  the  other  although,  macro- 
scopically,  practically  normal  was  found  on  histo- 
logical examination  to  contain  a  considerable 
amount  of  endometrium.  A  picture  of  this  speci- 
men has  been  incorporated  by  Hurdon  in  her  chap- 
ter on  "Gynecological  Pathology"  in  Kelly  and 
Noble's  Gynecology  and  Abdominal  Surgery.  I 
have  had  a  very  similar  case. 


Two  years  ago  this  summer  a  young  woman, 
twenty-nine  years  of  age  came  to  me  suffering  from 
a  pelvic  inflammatory  disease,  for  which  opera- 
tion was  advised.  A  curettage,  bilateral  salpin- 
gectomy, left  oophorectomy,  and  appendectomy 
were  performed.  The  tubes  presented  the  usual 
appearance  of  small  hydrosalpinges.  The  ovary 
showed  a  number  of  adhesions  and  was  slightly 
enlarged,  the  enlargement  b?ing  due  to  a  graafian 
follicle  cyst,  which  was  situated  in  the  outer  pole 
of  the  organ  and  constituted  about  one-third  its 
bulk.  \  normal  corpus  luteum  was  also  present. 
On  opening  the  ovary  nothing  further  was  noticed, 
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but  when  the  histological  sections  came  through, 
an  area  of  endometrium  was  found.  This  was  sit- 
uated in  the  center  of  the  organ  and  about  6  to  8 
millimeters  from  the  periphery.  It  was  about  6 
to  7  millimeters  in  diameter,  and  consisted  of  a 
small  cystic  space  containing  a  little  free  blood; 
this  space  was  lined  by  endometrium  which  was 
identical  to  that  of  the  uterus.  It  was  about  the 
thickness  of  the  normal  endometrium.  The  endo- 
metrium rested  upon  a  narrow  zone  of  unstriped 
muscle  similar  to  that  of  the  normal  myometrium. 
Although  there  was  apparently  no  exit  from  this 
cystic  space  the  latter  was  not  entirely  filled  with 
blood  and  the  lining  endometrium  showed  no  evi- 
dence of  intracystic  pressure,  such  as  is  so  com- 
mon in  some  of  the  pinched  off  glands  found  in 
ordinary  uterine  adenomyomata.  The  endome- 
trium in  the  ovary  was  similar  to  that  removed 
from  the  uterus  by  curettage  and  was  of  the  same 
periodicity,  that  is,  both  were  of  the  interval  type, 
as  described  by  Adler  and  Hitchmann.  The  fact 
that  the  endometrium  in  the  ovary,  although 
encapsulated  and  evidently  functionating,  and  that 
no  exit  from  the  cyst  could  be  detected,  and  that  it 
showed  no  evidence  of  intracystic  pressure,  sug- 
gests that  perhaps  at  certain  intervals  this  small 
space  may  have  ruptured  on  the  surface  of  the 
ovary  like  a  graafian  follicle  and  again  healed 
over,  this  process  repeating  itself  at  certain  periods. 
However,  histological  examination  failed  to  show 
scar  tissue,  such  as  might  be  expected  to  be  pres- 
ent if  such  had  been  the  case.  This  possibly  is  of 
interest  in  its  bearing  upon  Dr.  Casler's  case,  in 
which  case  you  will  remember  a  panhysterectomy 
had  been  performed  and  menstruation  presumably 
from   the   ovary   occurred   through   a   sinus.     Pre- 


suming that  this  was  a  true  menstruation  and 
not  a  mere  bleeding  from  an  inflammatory  area, 
it  is  possible  a  small  rupture  may  have  occurred 
in  the  wall  of  the  ovarian  cyst  each  month,  just 
as  a  graafian  follicle  ruptures  at  such  periods, 
and  such  ruptures  being  followed  by  an  escape 
of  blood  through  the  sinus  into  the  vagina.  Indeed, 
this  appears  to  be  the  only  way  in  which  a  true 
menstruation  could  have  occurred,  as  I  gather 
from  the  description  of  Dr.  Casler's  case  that  the 
endometrium-bearing  area  was  confined  to  the 
inner  surface  of  the  specimen.  My  case  was  very 
similar  to  Russell's,  except  that  in  his  a  tumor 
was  present  in  the  opposite  ovary,  while  in  mine 
the  opposite  ovary  was,  macroscopicaUy,  normal. 

JNIuellerian  inclusions  in  the  ovafy  bring  up  the 
question  of  such  rests  being  the  starting-point  for 
ovarian  neoplasms.  Thus  in  Russell's  case  we 
have  no  knowledge  of  whether  or  no  the  neoplastic 
ovary  originally  contained  muellerian  tissue.  In 
Dr.  Casler's  case,  however,  it  is  very  evident  that 
it  did,  and  if  we  accept  the  ovary  in  his  case  as 
being  the  seat  of  a  true  tumor  and  not  merely  a 
large  retention  cyst,  such  as  sometimes  develops  in 
conserved  ovaries,  due  to  defective  blood  supply, 
a  rather  strong  case  might  readily  be  made  out 
for  the  theory  of  such  rests  subsequently  develop- 
ing tumors.  The  fact,  however,  that  ovarian 
tumors  are  common  and  muellerian  rests  in  the 
ovary  very  rare  seems  to  disprove  such  an  assump- 
tion, for  were  rests  a  regular  developing  point  for 
tumors  they  should  be  more  frequent  than  are 
the  latter,  whereas  they  are  far  more  rare.  In  my 
case  the  opposite  ovary  was,  macroscopicaUy, 
normal,  and  18  months  after  operation  the  patient 
was  well. 
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Membranous  Pericolitis,  Perienteritis,  or  Chronic  Abdominal  Syndrome 
By  Dr.  MARI.ANO  R.  CASTEX,  Bu?;nos  Aires,  ArgexNtine 

Professor  of  Clinical  Medicine  of  the  Faculty  of  Medicine,  Buenos  Aires 
AND 

Dr.  DELFOR  del  VALLE,  Jr.,  Buenos  Aires,  Argentine 

Surgeon,  Parmenio  Pinero  Hospital 


SINCE  Jackson  in  America,  Lane  in 
England,  and  Wilms  in  Germany 
created  this  new  chapter  in  abdominal 
pathology  by  their  clinical  observations  and 
research,  a  vast  and  modern  medical  and  sur- 
gical bibliography  has  been  made  despite  the 
short  lapse  of  time — a  decennial^since  the 
first  publication  of  Jackson.  Including  within 
this  conception  of  the  "chronic  abdomen" 
some  facts  previously  known  and  studied  in 
France,  especially  by  Glenard  in  1889,  numer- 
ous physicians  and  surgeons  have  studied 
eagerly  the  subject — an  old  acquaintance  of 
theirs  brought  up  to  date  by  the  Anglo- 
Americanism  of  the  twentieth  century. 

We  do  not  intend  to  make  a  synthetical 
study  of  the  bibliography,  but  only  to  cite  the 
moist  modern  works  among  English,  French, 
and  American  authors,  without  forgetting,  to 
be  sure,  those  of  Argentine.  Many  of  the 
works  cited  (Lane,  Sorrel,  Leveuf,  etc.)  are 
studies  of  membranous  perienteritis  and 
chronic  abdominal  syndrome,  in  which,  after 
an  historical  review,  the  authors  enter  into 
the  study  of  the  etiolog}^,  pathogenesis, 
pathology,  symptomatology,  diagnosis,  prog- 
nosis, and  lastly  the  surgical  treatment,  with 
differences  only  as  far  as  the  operative  process 
to  be  employed  is  concerned.  In  none  of  the 
numerous  works  reviewed  have  we  found  men- 
tion or  even  suspicion  of  syphilitic  etiology, 
either  under  the  form  of  acquired  or  hered- 
itary infection.  Lane  praised  mercurial 
preparations  for  their  efficacy  without  sus- 
pecting a  syphilitic  etiology.  Most  of  them 
analyze  and  criticise  the  various  theories  of 
pathogenesis  of  the  membranes  and  their 
connection  with  the  gastro-intestinal  dis- 
turbances and  their  effect  on  the  general  con- 
dition. The  theories  of  pathogenesis  which 
have  been  best   received  and  on  which  are 


based  the  dift'erent  operative  procedures,  are 
the  mechanical  theory  of  Lane,  the  congenital 
theory  of  Mayo,  and  the  inflammatory  theory 
of  Jackson. 

It  is  not  our  intention  to  discuss  in  detail 
these  various  theories,  but  we  do  wish  to  ex- 
press our  absolute  disagreement  with  Lane's 
mechanical  theory  (i).  We  believe  that  the 
theories  of  Mayo  and  Jackson  contain  a  cer- 
tain amount  of  truth,  but  we  also  wish  to  call 
attention  to  the  fact  that  Jackson,  in  speak- 
ing of  the  inflammatory  origin  of  this  condi- 
tion does  not  mention  the  cause  of  the  infec- 
tion producing  the  inflammation,  a  cause 
which,  in  many  cases,  is  obscure  and  at  times 
closely  related  to  hereditary  syphilis. 

We  give  below  a  comprehensive  series  of 
medical  and  surgical  clinical  observations, 
which,  although  the  number  is  not  large,  are 
typical  and  prove  a  fact  hitherto  not  men- 
tioned; that  there  is  a  relation  between  hered- 
itary syphilis,  perienteritis,  and  the  chronic 
abdominal  syndrome.  These  cases  have 
been  referred  to  on  previous  occasions  (3). 

Our  material  is  divided  into  two  groups 
according  to  whether  the  patients  have  been 
studied  from  an  exclusively  medical  point  of 
view  or  with  surgical  control.  The  first  group 
of  observations  contains  purely  chnical  mate- 
rial and  the  diagnoses  are  supported  by  care- 
ful radiological  examinations  made  by  noted 
speciahsts  whose  reports  and  roentgenograms 
are  shown  below.  The  clinical  history  will  be 
followed  by  a  clinical  commentary  on  the 
etiology,  pathology,  and  therapeutics. 

The  second  group  comprises  the  medico- 
surgical  material  or  those  cases  in  which  sur- 
gical intervention  has  permitted  an  observa- 
tion of  the  nature  of  the  lesions.  These  cases 
are  highly  illustrative  of  the  efficacy  of  the 
surgical  and  specific  medicinal  regimen. 
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CLINICAL  OBSERVATION 
Case  i.  A.  D.,  age  28,  married  at  19.  The  wife 
has  not  become  pregnant  and  is  suffering  from  hered- 
itary infection,  with  acute  dysmenorrhoea  and  num- 
erous dysendocrine  and  gastro-intestinal  symptoms 
which  were  relieved  by  specific  treatment.  The 
father  died  at  the  age  of  43,  from  Uver  disease,  the 
exact  nature  of  which  the  patient  cannot  specify. 
The  mother  died  at  the  age  of  66,  of  cancer  of  the 
breast.  She  had  had  12  pregnancies,  9  of  which  had 
ended  in  abortions  or  stillbirths;  one  son  died  at  the 
age  of  10;  two  are  living  adults,  one  of  whom  is  the 
patient  in  question.  The  patient  had  had  measles, 
whooping  cough,  and  jaundice  while  a  child.  At 
the  age  of  28  he  had  a  second  attack  of  jaundice. 
As  far  back  as  he  can  remember  from  earliest  child- 
hood until  26  years  of  age,  he  has  suffered  from 
headaches  and  has  always  been  constipated.  To 
overcome  this,  it  has  always  been  necessary  for  him 
to  use  laxatives  and  strict  dietetic  measures  which 
became  finally  ineffective.  At  the  age  of  24,  the 
patient  suffered,  for  24  hours,  from  an  acute  attack 
of  diarrhoea.  From  the  age  of  26  on,  he  has  had 
very  intense  paroxysmal  attacks  of  epigastralgia,  at 
which  times  the  tongue  became  thickly  coated. 
There  were  acid  eructations,  very  intense  meteorism, 
a  sense  of  obstruction  and  pain  in  the  right  half  of 
the  abdomen,  cardiac  arrythmia,  and  at  one  time  a 
paroxysm  of  transient  tacchycardia.  In  spite  of  the 
varied  medical  treatment,  the  gastro-intestinal  dis- 
turbances have  increased  in  intensity  becoming 
more  pronounced  in  the  evening,  and  greatly  exag- 
gerated in  the  summer. 

Physical  examination,  June  17,  1918,  showed  the 
following:  premature  baldness,  inequality  of  pupils, 
premature  loss  of  teeth  accentuated  by  intense 
caries,  pronounced  aortitis,  generalized  arterio- 
sclerosis, distended  abdomen  with  tenderness  over 
caecum  and  ascending  colon,  bilateral  hydrocele  with 
left  varicocele,  roughening  and  bowing  of  shin  bones 
and  generalized  adenopathy.  Because  of  the  family 
history  of  so  large  a  percentage  of  abortions  and  still- 
births, hereditary  syphilis  was  considered,  and  this 
was  confirmed  by  the  numerous  tertiary  stigmata 
found  in  the  patient.  To  hereditary  syphilis,  we 
attribute  the  aortitis,  premature  arteriosclerosis, 
the  double  hydrocele  and  pluriglandular  dysendoc- 
rinism,  hypothyreosis,  and  hypoepinephry.  We 
regard  the  intestinal  disturbances  and  chronic  consti- 
pation as  a  result  of  right  cajcocolonic  pericolitis. 

Professor  Alfred  Lunari  made  a  radioscopic  ex- 
amination of  the  digestive  apparatus  which  showed 
a  slightly  ptotic  stomach  with  rather  lowered  tonus 
but  with  rather  good  peristalsis;  a  normal  pylorus 
and  duodenum,  and  without  retention  after  6  hours. 
There  was  no  localized  pain,  the  caecum  was  spastic. 
There  were  adhesions  in  the  region  of  the  right  colic 
fiexure.  The  transverse  colon  was  apparently  nor- 
mal. Roentgen  diagnosis  was:  perityphilitis  and 
right  pericolitis  with  a  tendency  to  intestinal  spasm. 
The  patient  was  subjected  to  treatment  for  i 
month  with  Van  Swieten's  solution,  with  the  follow- 


ing results:  improvement  in  general  condition; 
marked  diminution  of  headaches;  daily  evacuations 
of  the  bowels,  spontaneous  but  slight;  fair  appetite. 
On  physical  examination  we  found  a  greatly  re- 
duced meteorism  and  less  pain  in  the  right  cscocolonic 
region.  Treatment  with  injections  of  gray  oil  was 
begun  and  a  series  of  10  injections  of  o.io  centigram 
each  were  given.  As  this  mercurial  treatment  was 
continued,  the  following  modifications  were  noted: 
The  patient's  general  condition  improved;  the 
tongue  gradually  cleared  up;  the  spontaneous  pains 
disappeared  as  did  pain  on  palpation  of  the  right 
half  of  the  abdomen;  intestinal  evacuation  became 
easier  and  more  abundant.  On  conclusion  of  the 
treatment  with  gray  oil  injections  which  yielded 
such  good  results^  iodine  was  prescribed  for  a  month, 
but  treatment  could  not  be  continued  because  of  the 
manifest  intolerance  on  the  part  of  the  patient. 
Later,  a  monthly  treatment  extending  over  12  days, 
by  means  of  gray  oil  suppositories  was  prescribed. 
This  was  carried  out  by  the  patient  during  the  four 
months,  November  to  March.  Throughout  this 
period  calcined  magnesia  was  given  fortnightly  by 
our  prescription,  in  doses  of  a  teaspoonful  every  fort- 
night. The  patient's  general  condition  could  not  be 
better;  the  abdominal  examination  was  negative, 
the  patient  had  a  good  appetite  and  his  bowels 
voided  naturally  every  day.  The  double  hydrocele 
vanished.  The  dysendocrine  phenomena  continued 
to  grow  less. 

Case  2.  T.  C,  age  15,  Argentinian.  The  father 
is  49  years  old.  He  contracted  syphilis  6  years  before 
marrying  and  was  treated  inadequately  as  evidenced 
by  the  wife  who  has  had  symptoms  which  yielded 
only  to  specific  treatment.  She  has  had  one  child 
born  dead  and  8  full-term  children.  Many  of  them 
are  of  sluggish  temperament;  one  girl  was  operated 
upon  for  appendicitis  when  14  years  old.  The  8 
children  show  characteristic  stigmata  of  tertiary 
hereditary  dystrophic  infection.  The  patient  in 
question  menstruated  at  12,  the  courses  being  reg- 
ular as  to  period,  variable  in  duration,  and  abundant 
in  quantity.  From  10  years  on,  she  grew  slowly  and 
progressively  constipated  until  she  became  ex- 
tremely costive,  slightly  affected  by  ordinary  la.xa- 
tives,  and  requiring  progressively  purgatfve  doses. 

In  April,  1918,  she  had  an  attack  of  acute  appendi- 
citis for  which  she  was  operated  upon  within  4  hours 
from  the  onset,  by  Dr.  Ma.ximo  Gastro.  Con- 
valescence was  uneventful.  The  appendix  was  found 
to  be  very  much  inflamed  with  a  small  quantity  of 
fibrinous  exudate.  The  intestinal  stasis  persisted 
for  2  months  following  the  operation. 

On  examination  in  July,  1918,  the  following 
peculiarities  were  noted:  stigmata  of  skin,  of  bones, 
skeleton,  teeth,  palate,  pupils,  and  papillae  due  to 
hereditary  syphilis.  She  had  a  marked  mitro- 
aortitis  and  presented  symptoms  of  hypothyroidism, 
hypo-adenia,  and  of  vagotonia  and  arrythmic  breath- 
ing. The  abdomen  was  moderately  distended, 
tense,  and  rather  sensitive  in  the  right  half,  showing  a 
thickened  and  dilated  caecum.     We  felt  justified  in. 
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diagnosing  hereditary  syphilis  in  this  girl's  case  on 
the  basis  of  the  hereditary  antecedents  on  the 
mother's  side  as  well  as  on  the  father's,  and  on  the 
basis  of  the  infective  dystrophic  stigmata  which 
were  due  to  hereditary  infection  and  to  which  we 
attributed  the  mitro-aortitis  and  pluriglandular 
dysendocrinisiasis.  At  the  same  time,  however,  we 
must  not  overlook  the  chronic  constipation  "and  right 
ca?cocolonic  pericolitis.  Radiological  and  radio- 
graphic examinations  of  the  digestive  tract  made  by 
Dr.  H.  H.  CarelH  showed  the  following: 

1.  Immediately  after  taking  the  bismuth,  the 
stomach  is  seen  in  normal  position,  shape,  and  size, 
although  shghtly  hypertonic  (Roentgenogram  i). 

2.  Six  hours  after  swallowing  the  bismuth  (Roent- 
genogram 2)  the  stomach  is  found  to  be  empty; 
bismuth  is  seen  in  the  lowest  part  of  the  ileum;  the 
ileum  opens  into  the  caecum  at  a  slight  Lane  angle; 
the  caecum  and  the  ascending  colon  are  seen  to  be 
flattened,  wide,  smooth,  and  atonic,  without  sac- 
culation. 

3.  Twenty-four  hours  later  (Roentgenogram  3) 
the  C£ecum  and  the  ascending  colon  have  their  pre- 
vious caliber  and  appear  chronically  inflamed  and 
dilated. 

Roentgen  diagnosis:  coHtis  with  pericoUtis  of  the 
ascending  caecocolon. 

On  the  basis  of  the  above  diagnosis,  mercurial 
treatment  with  Van  Swieten's  solution  was  given. 
At  the  end  of  8  or  10  days,  the  bowels  began  to 
move  without  the  administration  of  laxatives.  As 
the  mercurial  treatment  was  intensified,  the  evacua- 
tion of  the  bowels  became  more  and  more  regular. 
At  the  end  of  a  month's  treatment,  there  were  one, 
two,  and  at  times  even  three  movements  per  day. 
This  continued  for  8  or  10  days  after  the  suspension 
of  mercurial  treatment,  after  which  the  bowels 
became  sluggish  again.  When  treatment  by  Van 
Swieten's  solution  had  been  suspended  for  a  month, 
Gibert's  syrup  was  given,  with  the  result  that  the 
patient  had  normal  bowel  movements.  In  view  of 
this  result,  it  was  decided  to  give  the  patient  two 
more  mercurial  treatments,  using  Van  Swieten's 
solution  and  Gibert's  syrup,  each  treatment  to 
extend  over  a  period  of  a  month.  We  hoped  thereby 
to  maintain  the  improvement  gained.  Six  months 
have  now  elapsed  since  the  last  course  of  mercurial 
treatment,  and  the  girl  has,  up  to  the  present,  two 
or  three  movements  perfectly  normal  daily. 

Case  3.  A.  G.,  age  26,  single.  The  patient's 
father  died  at  the  age  of  63,  of  locomotor  ataxia. 
The  mother  has  not  been  examined  but  is  con- 
sidered healthy.  She  has  had  five  normal  preg- 
nancies, four  daughters  and  one  son  all  sickly;  no 
miscarriages.  In  early  childhood  the  patient  had 
measles,  grippe,  and  paratyphoid,  and  from  early 
life  has  suffered  with  intestinal  trouble.  Because  of 
her  debilitated  condition,  she  has  undergone  several 
courses  of  climatic  treatment  in  Europe,  remaining 
for  4  or  5  years.  Her  general  health  improved  extra- 
ordinarily, and  she  continued  to  be  strong  and  well 
until  she  was  18.    From  then  on,  she  grew  weak  and 


became  more  and  more  constipated.  Her  appetite 
was  poor,  she  had  morning  nausea,  a  nasopharyngeal 
catarrh  which  was  apparent  only  at  night;  she  had 
pains  in  the  caeco-appendicular  region,  with  alter- 
nating sensations  of  cold  and  heat.  She  slept 
soundly  and  awoke  more  tired  than  when  going  to 
sleep.  Here  and  in  Switzerland  she  was  given 
numerous  treatments  for  the  nocturnal  nasopharj^n- 
geal  catarrh,  but  without  avail.  The  patient  men- 
struated at  12,  and  her  courses  were  regular,  pain- 
less, and  moderately  abundant,  until  she  was  24, 
when  they  became  painful,  sHghtly  irregular,  scanty, 
and  accompanied  by  headaches  and  vomiting. 

Physical  examination  on  April  19,  iqi8,  showed 
a  very  debilitated  patient  with  thin,  colorless  cuta- 
neous cicatrices,  unequal  pupils  (arcus  senilis — Anto- 
nelli),  dentomaxillary  dystrophy,  and  a  small,  soft 
thj-roid.  The  hands  and  feet  were  cold  and  rather 
cyanotic.  There  was  a  shght  aortitis,  distinct 
catarrh  of  the  respiratory  passages  (nasotracheo- 
bronchial),  and  a  pleural  friction  rub  on  the  lower 
left  side.  The  cascocolonic  region  was  slightly  dis- 
tended and  painful. 

Because  of  these  findings  and  the  evidence  of 
SAphihs  on  the  father's  side,  a  diagnosis  of  hereditary 
syphilis  was  made.  To  the  hereditary  syphilis  are 
attributed  the  pluriglandular  dysendocrinism  of  the 
thyroid-ovarian  type,  and  the  aortitis  which  were 
present.  We  saw  in  the  tendency  to  catarrh  of  the 
air  passages  a  result  of  hypothyroidism  instead  of 
infection,  in  spite  of  the  existing  dry  pleuritis. 

The  gastro-intestinal  disturbances  and  chronic 
constipation  we  attribute  to  the  pericoHtis  of  the 
left  ccecocolon.  The  roentgen  examination  made  by 
Dr.  H.  H.  Carelli  after  the  administration  of  bis- 
muth mixture,  showed  the  following: 

1.  Immediately  after  the  administration  of  the 
bismuth,  the  stomach  became  slightly  ptotic  and 
hypotonic;  the  pjdorus,  second  and  third  portions 
of  the  duodenum,  and  first  part  of  the  jejunum  were 
filled  with  bismuth  (Roentgenogram  4). 

2.  Six  hours  later  (Roentgenogram  5),  the  caecum 
and  ascending  colon  were  greatly  dilated,  atonic, 
flattened,  and  without  sacculations.  The  masses 
of  bismuth  were  irregularh^  distributed.  The  first 
part  of  the  transverse  colon  was  normal.  In  the 
second  part  of  the  transverse  colon  the  bismuth 
masses  were  irregularly  distributed  and  the  physio- 
logical contour  obliterated.  The  descending  colon 
was  normal. 

3.  Twenty-four  hours  later  (Roentgenogram  6), 
the  caecum  was  considerably  distended,  its  saccula- 
tions were  rather  more  marked  at  the  level  of  the 
caecum,  but  in  the  ascending  colon  the  saccula- 
tions were  still  obliterated.  At  the  right  colic  flex- 
ure, a  pronounced  aereocoly  was  seen  with  bismuth 
shadows  irregularly  distributed. 

From  the  roentgen  examination,  a  diagnosis  of 
pericolitis  of  the  right  caecocolon  and  of  the  spleno- 
colonic  region  (transverse  and  descending  colon) 
was  made.  The  patient  was  subjected  for  a  whole 
year  to  alternate  monthly  treatments  of  iodine  and 
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calomel,  Van  Swieten's  solution,  Donovan's  ferrari 
solution  and  elixir  biniode  (Contirran).  Under  this 
treatment  the  patient  improved  gradually  and 
progressively.  After  a  year's  treatment  with  the 
patient  under  strict  supervision,  we  find  that  there 
is  a  lessening  of  the  aortitis,  the  menstruation  has 
become  normal,  that  the  disturbances  in  the  re- 
spiratory passages  have  vanished,  that  there  is 
marked  improvement  in  the  hypothyreosis,  the 
pains  in  the  caecocolonic  region  have  disappeared, 
and  the  bowels  move  regularly. 

Case  4.  A.  L.,  age  15,  Argentinian.  The  father, 
age  45,  shows  signs  of  hereditary  syphilis,  together 
with  slight  aortitis  and  dilatation.  At  42,  he  had 
an  attack  of  serofibrinous  pleurisy  which  was  cured 
after  two  thoracocenteses.  The  mother,  age  39, 
shows  signs  of  hereditary  infection.  She  has  alwa)^s 
suffered  from  enterocolitis  and  constipation,  with 
"hepatic  colic.''  Out  of  six  pregnancies  she  has  had 
four  children  born  at  term  and  two  spontaneous 
abortions.  A  sister  of  the  patient  suffered  from 
interstitial  keratitis  at  the  age  of  6;  it  has  left  sKght 
leucoma. 

The  patient  in  question  presents  no  interesting 
data  in  her  previous  life.  She  menstruated  at  12, 
the  courses  being  regular,  extremely  painful,  moder- 
ate in  quantity,  and  lasting  3  and  4  days.  Since 
early  childhood  she  has  grown  slowly  more  and  more 
constipated.  In  her  earlier  years  mild  laxatives 
were  sufficient  to  move  the  bowels,  but  these  became 
ineff'ective  so  that  2  or  3  days  would  pass  without 
a  movement.  She  often  had  pain  in  the  right  half 
of  the  abdomen,  at  which  time  the  abdomen  became 
distended  and  tense.  Such  periods  were  frequently 
followed  by  a  diarrhoeic  crisis  and  a  new  period  of 
constipation. 

On  examining  the  girl  in  May,  1918,  we  found 
hereditary  syphilitic  stigmata  of  the  pupils,  optic 
discs,  teeth,  and  bones,  together  with  marked  symp- 
toms of  hypothyreosis,  hypo-epinephry,  and  aortitis. 
The  abdomen  was  generally  distended,  painful  over 
the  entire  right  half. 

The  roentgen  examination  was  made  by  Dr.  H.  H. 
Carelli  and  showed  the  following: 

1.  Immediately  after  swallowing  the  bismuth 
(Roentgenogram  7),  we  saw  a  large,  smooth  stomach, 
slightly  ptotic  and  hypotonic. 

2.  Half  an  hour  after  swallowing  the  bismuth 
(Roentgenogram  8),  the  stomach  was  partly  emptied 
and  we  saw  but  few  peristaltic  waves.  The  duo- 
denal bulb  was  full.  All  the  jejunum  and  first  por- 
tion of  the  ileum  were  filled  with  bismuth. 

3.  Six  hours  after  swallowing  the  bismuth — dur- 
ing which  time  the  patient's  bowels  had  moved — 
(Roentgenogram  9),  the  stomach  was  seen  to  be 
empty  and  the  caecum  and  ascending  colon  were  quite 
filled  with  bismuth.  A  small  quantity  of  bismuth 
remained  in  the  lower  part  of  the  ileum.  The  out- 
lines of  the  caecocolon  were  seen  to  be  uniform,  with 
a  considerable  diminution  of  the  sacculations.  In 
the  first  portion  of  the  descending  colon,  the  reten- 
t'on  of  bismuth  and  signs  of  pericolitis  were  noted. 


4.  Twenty-four  hours  after  administration  of  bis- 
muth (Roentgenogram  10),  there  was  a  very  pro- 
nounced retention  of  bismuth  at  the  level  of  the 
caecum  and  there  persisted  a  diminution  of  its  sac- 
culations. The  caecal  end  of  the  appendix  con- 
tained bismuth.  The  ascending  colon,  the  right 
coHc  flexure,  and  in  the  first  portion  of  the  transverse 
colon,  stains  of  bismuth,  distributed  irregularly,  per- 
sisted, with  marked  aereocoly  at  the  level  of  the  right 
colonic  fle.xure. 

Based  on  the  data  gathered  from  the  examination 
of  the  parents  and  sister,  atavic  hereditary  syphihs 
was  diagnosed.  We  attributed  the  aortitis  and  dys- 
endocrinisiasis  to  hereditary  infection.  With  regard 
to  the  abdominal  disturbances,  we  saw  in  them  an 
exponent  of  chronic  constipation  with  intense  peri- 
coHtis  of  the  right  caecocolon,  and  at  the  level  of  the 
transverse  colon  and  the  first  portion  of  the  descend- 
ing colon. 

The  roentgen  diagnosis  was  pericolitis  of  the  cae- 
cum, ascending,  transverse,  and  descending  colons. 

Mercurial  treatment  by  means  of  Yan  Swieten's 
solution  was  begun.  The  treatment  was  well  toler- 
ated and  8  or  10  days  after  beginning  it,  bowel 
movements  began,  first  scant}^,  later  more  free,  as 
the  treatment  was  intensified.  After  a  period  of  a 
month,  the  mercurial  treatment  was  discontinued  for 
a  month.  A  second  course  was  then  begun.  During 
the  interval  between  treatment,  constipation  re- 
turned, but  was  reheved  on  resuming  the  second 
course. 

Following  the  last  treatment,  the  girl  had  an  at- 
tack of  acute  appendicitis.  About  a  month  after 
the  attack,  she  was  operated  upon  by  Dr.  J.  F. 
Molinari.  The  appendix  was  bound  by  adhesions  to 
the  caecum,  the  caecal  region  being  also  entirely 
covered  by  adhesions.  Surgical  intervention  was 
restricted  to  the  appendectomy.  Convalescence  was 
uneventful. 

In  spite  of  the  appendectomy  the  bowel  symp- 
toms remained  the  same.  Constipation  continued, 
the  diarrhoeic  attacks  were  less  frequent  and  pain- 
ful. Under  the  circumstances,  2  months  after  opera- 
tion, monthly  mercurial  treatment  by  means  of 
Gibert's  syrup  were  begun,  with  pauses  of  14  or  20 
days  between  the  courses. 

The  efficacy  of  the  treatment  was  more  evident 
in  the  second  period,  as  in  the  pre-operative  one, 
but  the  effect  was  no  longer  transient  but  much  more 
lasting. 

After  operation  the  girl  had  four  courses  of  mer- 
curial treatment,  and  now,  2  months  after  the  last 
course,  enterocolitis  and  constipation  have  greatly 
abated.  The  bowels  move  quite  regularly  daily,  and 
the  painful  intestinal  disorders  and  diarrhoeic  attacks 
have  bsen  absent  during  the  last  4  months. 

We  believe  that  the  favorable  outcome  in 
this  case  is  due  to  the  combined  surgical  and 
medical  treatment.  It  is  interesting  to  note 
that  the  attack  of  acute  appendicitis  occurred 
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after  the  patient  had  two  one-month  courses  of 
mercurial  treatment. 

Case  5.  F.  M.,  age  28,  married  at  20,  has  had 
three  pregnancies  with  healthy  offspring  and  no 
miscarriages.  The  husband  is  healthy.  The  father 
died  at  the  age  of  63  from  an  unknown  cause.  The 
mother  is  57  and  has  diabetes.  She  had  had  11 
children  of  whom  5  died  from  unknown  causes.  Si.x 
children  are  living. 

The  patient  menstruated  at  u,  the  periods  were 
regular,  scanty,  variable  as  to  duration,  and  painless. 
She  has  felt  ill  since  she  was  18  or  ig  years  old.  The 
symptoms  at  first  were  heaviness  in  the  upper  ab- 
domen, and  constipation.  These  symptoms  have 
slowly  become  intensified  and  have  been  accom- 
panied by  burning  in  the  stomach,  and  frequent, 
acid  regurgitation.  Constipation  has  grown  more 
intense  until  3  days  or  more  passed  without  defalca- 
tion, unless  laxatives  were  taken  and,  although  effec- 
tive, the  laxatives  did  not  modify  in  the  least  the 
great  general  gastric  distress  and  malaise. 

Physical  examination  made  on  July  16,  191 8,  fur- 
nished the  following:  very  thin  hair,  unequal 
pupils,  dark  circles  about  eyes,  arched  palate  with 
the  teeth  out  of  alignment,  small  firm  goiter,  mul- 
tiple small  glands,  distinct  mitro-aortitis,  caecum, 
ascending  colon,  and  hepatic  flexure,  large,  thickened, 
hard,  and  painful.  The  pyloroduodenal  region  was 
very  painful  to  palpation  and  pressure.  The  tibiae 
were  bowed..  Sergent's  line  was  unmistakable,  the 
skin  was  of  the  myxocdcmatous  type  with  diff'use 
pigment,  particularly  around  the  nipples  and  the 
mid-abdominal  line. 

Based  on  the  numerous  dystrophic  stigmata,  here- 
ditary syphiHs  was  diagnosed  and  to  this  infection 
were  attributed  the  mitro-aortitis  and  dysendo- 
crinisiasis  (thyroid,  adrenal).  The  abdominal  pheno- 
mena were  ascribed  to  peri-enteric  origin  from  peri- 
colitis of  the  right  caecum,  colon,  right  flexure,  and 
hepatopyloroduodenal  perienteritis  of  the  duo- 
denum with  vagotonia,  resulting  in  chronic  constipa- 
tion. 

Roentgen  examination  by  Dr.  Aired  Lanari  showed 
the  following:  the  patient  has  a  small,  hypertonic 
stomach,  which  is  highly  peristaltic  and  empties 
quickly.  There  was  no  local  gastric  or  duodenal 
pain.  In  the  duodenum  some  antiperistaltic  waves 
were  observed.  The  radioscopical  examination  of 
the  colon  as  pictured  in  Roentgenograph  11  showed 
signs  of  perityphilitis  and  pericolitis,  without  dis- 
turbance of  the  motility,  except  that  caused  by  the 
spastic  tendency  of  the  transverse  colon. 

Treatment  by  Van  Swieten's  solution  and  iodine 
was  prescribed.  The  latter  had  to  be  abandoned  in 
a  few  days  because  of  the  patient's  intolerance  for 
the  drug.  Treatment  with  Van  Swieten's  solution 
was  carried  out  for  6  weeks  with  the  following  re- 
sults: less  eructation,  daily  spontaneous  evacuation 
of  the  bowels,  marked  relief  from  the  headaches, 
subjective  improvement  in  the  general  and  abdom- 
inal conditions.     At  this  time,  September  14,  treat- 


ment with  a  mixture  of  alkahne  laxatives  to  be 
taken  for  2  weeks,  after  which  specific  treatment 
with  mercury  and  arsenic  in  suppositories,  was 
resumed.  This  treatment  w^ith  mercury  and  arsenic 
was  continued  for  2  months,  after  which  we  again 
saw  the  patient  (December  7,  1918).  She  reported 
that  her  general  condition  was  evidently  improved: 
the  bowels  moved  twice  daily,  she  seldom  had  head- 
aches, and  gastric  distress  was  much  relieved.  For  6 
months  the  patient  was  given  monthly  treatments 
with  gray-oil  suppositories.  The  general  well-being 
became  more  and  more  marked  and  the  gastro- 
intestinal phenomena  were  overcome. 

Case  6.  M.  A.,  age  38,  French,  single  entered 
our  ward  in  the  Durant  Hospital,  April  20,  iqi8. 
Her  personal  and  hereditary  antecedents  were  of  no 
importance.  When  the  patient  was  7  she  had  diph- 
theria and  soon  after  had  measles;  at  10,  co.xalgia; 
at  13,  she  had  mumps,  bronchitis,  and  dislocated 
right  knee.  She  again  dislocated  her  knee  at  21  and 
in  the  winter  of  1Q17.  The  patient  menstruated  at 
13,  her  periods  being  very  painful  at  first.  At  pre- 
sent the  periods  arc  very  irregular.  She  suffers  from 
rheumatism  and  has  had  several  attacks  of  bihous 
vomiting.  For  the  past  10  years  she  has  suffered 
from  enterocolitis  and  painful  defaecation.  At  times 
she  has  noticed  that  her  abdomen  swells  and  becomes 
painful  and  there  is  a  feeling  of  obstruction  in 
the  lower  right  abdominal  region,  and  that  after  a 
time  these  conditions  subside.  She  has  chronic,  ob- 
stinate constipation. 

The  details  of  this  case  are  given  in  our  work  on 
''Articular  jNIanifestations  of  Late  Hereditary 
Syphilis  (4)."  Suffice  it  to  say  that  this  patient  pre- 
sented stigmata  of  late  hereditary  syphilis,  as  regards 
the  skin,  viscera,  bones,  teeth.  A  network  of  veins 
was  present  on  the  forehead,  the  hair  was  remarkably 
thin,  there  was  inequality  of  the  pupils,  aggravated 
myopia,  and  gross  lesions  of  the  neuroretina,  Anton- 
elli's  sign,  strabismus,  and  disorders  of  hearing  were 
present.  She  also  suffered  from  coxitis,  genu  recur- 
vatum,  hypothyroidism  and  disorders  of  the  abdo- 
men, which  we  ascribed  to  the  hereditary  syphilis. 
Rectosigmoidal  phenomena  were  studied  at  the 
same  time  as  were  the  hereditary  syphilis  (5).  Here 
we  would  enumerate  the  other  abdominal  phenom- 
ena. The  abdomen  was  well  proportioned,  protrud- 
ing somewhat  in  the  lower  right  half,  with  a  sub- 
cutaneous network  of  veins  scarcely  visible  on  the 
left  but  more  pronounced  on  the  right.  The  walls 
were  of  medium  thickness  and  rather  tense.  The 
abdomen  was  dift'usely  painful  to  palpation  and  per- 
cussion, the  epigastrium,  sigmoidal  area,  ileo- 
caecal  region,  and  right  colon  being  the  most  sensitive 
spots.  We  diagnosed  chronic  rectosigmoiditis  and 
pericolitis  of  the  right  ileocaecocolon. 

Roentgen  examination  was  made  by  Dr.  H.  H. 
Carelli  and  showed  the  following:  the  caecum  is 
somewhat  dilated,  the  colonic  sacculations  are 
obliterated.  The  enema  passed  the  ileocaecal 'junc- 
tion and  the  ileum  opens  at  an  abnormal  angle  into 
the  caecum  (Roentgenograms  12  and  13). 
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Roentgenogram  i.  Case  2,  showing  the  stomach,  shortly 
after  the  bismuth  meal,  slightly  hypertonic,  normal  in 
shape,  position,  and  size. 

On  the  roentgenological  findings  a  diagnosis  was 
made  of  typhlocolitis  with  partial  colitis  of  the 
descending  colon.  Specific  treatment  consisting  of 
the  endovenous  administration  of  enesol  followed 
by  gray  oil  was  prescribed.  The  eft'ect  upon  the 
patient  both  as  to  her  general  condition  and  specific 
ailment  was  quite  remarkable;  the  headaches 
A^anished,  the  languor,  palpitations,  and  gastro- 
intestinal disturbances  gradually  grew  less  until  the 
pains  and  painful  seizures  in  the  right  lower  region 
■disappeared  completely,  and  evacuation  of  the  bowel 
became  regular. 

During  the  year  that  we  have  had  this  patient 
under  observation,  the  very  favorable  change 
effected  by  the  first  course  of  mercurial  injections 
gradually  improved. 

This  first  group  of  clinical  observations  is 
composed  of  a  series  of  individuals,  youths  and 
young  adults,  suffering  from  chronic  constipa- 
tion and  membranous  peri-enteritis.  In  the 
majority,  constipation  appeared  in  child- 
hood or  at  the  age  of  puberty  and  in  all  cases 
became  progressively  intensified  so  that  it 
was  necessary  to  give  purgatives,  but  even 
these  proved  inefficacious.  The  constipation 
was  accompanied  by  the  syndrome  of  mem- 
branous peri-enteritis.  Obstinate  constipa- 
tion was  interrupted  at  times  by  attacks  of 


Roentgenogram  2.  Same  case,  taken  6  hours  after  bis- 
muth meal  showing  opening  of  ileum  into  the  caecum  with 
slight  Lane's  kink.    Caecum  and  colon  full,  smooth,  atonic. 

diarrhoea  associated  with  abdominal  pains 
and  a  feeling  of  obstruction,  generally  in  the 
lower  right  quadrant. 

Physical  examination  revealed  an  area  of 
tenderness  of  varying  intensity.  In  all  the 
patients  the  digestive  function  was  affected 
in  varying  degrees  in  each,  producing  a  marked 
reaction  on  the  general  condition,  which  was 
variable  in  its  clinical  manifestations. 

The  diagnosis  arrived  at  was  perienteritis, 
and  this  diagnosis  was  founded  on  the  history, 
the  physical  and  X-ray  examinations.  In  this 
group  the  regions  most  constantly  affected  were 
the  caecal  and  ascending  colonic  regions.  This 
form  of  caecocolonic  perienteritis  as  recorded 
in  the  six  patients  was  associated,  in  every 
case  except  Case  i,  with  other  foci  of  mem- 
branous perienteritis,  as  follows: 

Case  2,  ileocaecocolonic  perienteritis  with 
symptoms  of  Lane's  kink;  Case  3,  perienteri- 
tis of  the  splenocolic  angle,  affecting  the  left 
half  of  the  transverse  colon  and  the  first 
portion  of  the  descending  colon;  Case  4,  peri- 
enteritis of  the  descending  colon;  Case  5, 
perivisceritis  of  the  upper  right  quadrant, 
aft'ecting  the  gastrohepatic  duodenal  region; 
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Roentgenogram  3.  Case  2,  taken  24  hours  after  bis- 
muth meal,  showing  the  caecum  and  ascending  colon  dis- 
tended with  retained  bismuth. 


Roentgenogram  5.  Case  3,  taken  6  hours  after  bismuth 
meal.  The  csecum  and  descending  colon  are  greatly  dilated, 
atonic,  flattened,  with  bismuth  shadows  irregularly  dis- 
tributed. The  first  portion  of  the  transverse  colon  eva- 
cuated normally.  The  second  portion  has  a  blurred  out- 
line and  bismuth  shadows  irregularly  distributed. 


Roentgenogram  4.  Case  3,  taken  immediately  after 
bismuth  meal,  showing  the  stomach  slightly  ptotic  and 
hypotonic.  The  pyloric  cavity,  duodenum  and  first  por- 
tion of  the  jejunum  are  filled  with  bismuth. 


Roentgenogram  6.  Case  3,  24  hours  after  bismuth  meal, 
showing  cfficum  considerably  distended.  The  outlines  of 
the  ascending  colon  are  blurred.  Aereocoly  with  irregular 
bismuth  shadows  at  the  level  of  the  hepatocolonic  angle. 
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Roentgenogram  7.  Case  4,  immediately  after  bismuth 
meal.  The  stomach  is  large  and  smooth,  slightly  ptotic 
and  hypotonic. 


Case  6,  existent  perienteritis  of  the  descending 
colon,  together  with  an  intense  chronic  catarrh 
cf  the  rectosigmoid. 

The  roentgen  examination  furnished  in  all 
the  patients  findings  of  fundamental  value  in 
regard  to  the  form  and  function  of  the  large 
intestine,  and  by  this  means  alone  perienteri- 
tis may  be  diagnosed. 

These  patients  without  exception  had  had 
medical  treatment  for  a  long  time;  usually 
for  years,  without  effect.  Different  forms  of 
treatment  had  been  prescribed,  always  symp- 
tomatic and  without  fundamental  effect,  be- 
cause late  hereditary  syphihs  was  not  sus- 
pected. 

The  patients  presented  a  variety  of  organic 
alterations.  Dysendocrinisiasis  was  present 
in  every  case,  with  hypothyroidism  pre- 
dominating, and  frequently  associated  with 
hypo  adrenalism  or  dysovarism.  Aortitis  alone 
or  associated  with  mitro-aortitis  was  a  fre- 
quent finding  in  our  series  and  by  the  way 
(for  we  shall  come  back  to  the  subject),  at  no 
time  did  we  attribute  this  condition  to  chronic 
constipation,  but  we  did  consider  it  one  of  the 
diverse  manifestations  of  hereditary  syphilis 


Roentgenogram  8.  Case  4,  one-half  hour  after  swallow- 
ing the  bismuth.  The  stomach  is  partly  empty  and  shows 
a  few  peristaltic  waves.  The  duodenal  bulb  is  full.  There 
is  bismuth  in  the  jejunum  and  first  portion  of  the  ileum. 

the  symptoms  of  which  were  presented  by  all 
the  patients  in  a  more  or  less  typical  form. 

Gastric  and  intestinal  vagatonia  was  a  fre- 
quent, condition,  and  we  consider  the  nervous 
disturbances  as  secondary  to  hypothyroidism 
or  hypoadrenahsm. 

In  all  the  patients  in  the  first  group,  the 
presence  of  hereditary  syphihs  was  evident. 
They  presented  characteristic  dystrophic  stig- 
mata associated  with  active  tertiary  infection. 
Their  improvement  under  specific  treatment 
has  convinced  us  that  we  were  quite  right  in 
our  assumption.  The  family  history  was  of 
the  greatest  value  in  confirming  our  diag- 
nosis. 

In  all  these  patients,  the  specific  treatment 
in  general  and  the  mercurial  treatment  in 
particular  yielded  very  favorable  results. 
For  the  most  part  we  used  Van  Swieten's  solu- 
tion in  progressive  doses,  by  mouth.  In  no 
way  can  the  efficacy  of  the  specific  treatment 
be  attributed  to  the  "irritant"  effect  of  the 
mercurial    salts    taken     by    mouth,    for    its 
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RoeiUgciUjLirain  g.  Ca.-c  4,  0  IidlU;  ...Ll;  ij.-i.iL.i..  ;..t.il. 
In  the  interval  the  patient  has  voided  the  bowels.  There 
still  remains  a  small  quantit}-  of  bismuth  in  the  end  portion 
of  the  ileum.  The  outlines  of  the  caecocolon  are  flattened. 
The  first  portion  of  the  descending  colon  shows  retention  of 
bismuth. 

efficacy  was  greater  when  administered,  per 
rectum,  by  injections  of  gray  oil  and  enesol. 

The  efficacy  of  mercurial  preparations  in 
chronic  abdominal  conditions  has  already  been 
demonstrated  by  Lane  (6),  who  expressed 
himself  in  the  following  terms  when  dealing 
with  the  role  ascribed  to  the  liver  in  producing 
the  conditions  brought  about  by  defective 
mechanism  of  the  intestine:  "And  drugs  are 
given  with  the  object  of  acting  on  the  liver 
which  stimulates  its  function,  or  possesses 
antiseptic  properties.  I  need  only  refer  to 
mercury  as  an  excellent  example  of  this  kind." 

And  further  on,  he  adds:  ''This  would  ex- 
plain the  benefit  which  so  often  follows  in 
cases  of  inflammation  of  the  gall-bladder  by 
stimulating  the  passage  of  material  through 
the  intestines  by  drugs,  such  as  olive  oil, 
calomel,  etc."  We  believe  it  only  too  prob- 
able that  the  cases  referred  to  by  Lane  which 


Roentgenogram  lo.  Case  4,  24  hours  after  bismuth 
meal.  At  the  level  of  the  c£ecum  there  is  great  retention 
of  bismuth,  with  persistent  flattening  of  the  caecal  outlines. 
The  bismuth  shadows  are  irregularly  distributed  at  the  level 
of  the  ascending  colon  (right  angle  and  first  portion  of  the 
transverse).  ^larked  aereocolj'  at  the  level  of  the  hepato- 
colonic  angle. 

improved  through  mercurial  preparations  were 
similar  to  the  group  we  have  studied  and  that 
even  though  the  author  makes  not  the  slight- 
est allusion  to  the  possibility  of  late  heredi- 
tary syphilis,  we  believe  that  this  infection 
was  present. 

SURGICAL  GROUP 
Case  i.  J.  C,  age  28,  Argentinian,  mechanic, 
November  18,  IQ14.  The  patient  entered  Ward 
XIV,  Ramos  Mejia  Hospital.  He  was  suffering  with 
chronic  gastro-intestinal  disturbances  of  an  insid- 
ious, diffuse  nature.  The  personal  history  is  good. 
The  patient  has  been  rather  constipated.  \\'hile 
under  observation  the  stomach  disturbances  were 
aggravated  and  the  patient  complained  of  pyrosis 
and  distention  after  meals,  anorexia,  moderate 
intermittent  intestinal  tympanites  and  asthenia. 
The  X-ray  revealed  a  stomach  of  atonic  type. 
Operation  was  performed  in  the  belief  that  the 
patient  had  a  duodenal  ulcer,  but  the  diagnosis  was 
not  confirmed.  We  did  find,  however,  membranous 
periduodenitis,  such  as  Morris  has  described.  We 
did   a   posterior  gastro-enterostomy   occluding   the 
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pylorus  by  folding  in  three  planes  with  silk.  The 
patient  made  a  good  recovery  from  the  operation 
but  derived  but  little  benefit  from  it,  for  he  experi- 
enced only  shght  relief  from  the  gastroduodenal 
symptoms.  Weight  66  kilograms,  height  1.81 
meters;  when  well,  weight  85  kilograms.  Post- 
operative roentgenological  examination  showed  a 
small  spastic  stomach.  The  gastro-enterostomy 
opening  was  well  to  the  right  of  the  middle  line;  the 
pylorus  did  not  function. 

Seven  months  later  the  patient  came  back  com- 
plaining of  pain  in  the  lower  abdomen,  a  sense  of  full- 
ness after  meals  in  the  hypogastric  region,  constant 
painful  sensitiveness,  chiefly  in  the  right  iliac  fossa 
caecum,  and  descending  colon.  Constipation  was 
more  marked  than  before  operation.  Radioscopic 
examination  revealed  the  stomach  in  good  position. 
Peristaltic  movements  were  almost  normal  and  there 
was  rapid  evacuation  through  the  gastro-enterostomy 
ODenings.  The  pylorus  did  not  act.  In  regard  to 
the  rest  of  the  intestinal  tract  there  was  ileal  and 
caecal  stasis  12  hours  after  the  bismuth  meal,  and 
the  haustral  markings  on  the  ascending  colon  were 
absent.  The  patient  declares  that  his  stomach 
"feels  better,"  but  he  is  asthenic  and  worried  be- 
cause of  the  intestinal  troubles  which  lessen  his  fit- 
ness for   work.      Exploratory   laparotomy   revealed 
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Roentgenpgram  12.  (  a-i^  fi.  Repletion  of  colon  b}-  bis- 
muth enema.  Caecum  and  ascending  colon  greatly  dilated 
and  with  flattened  outlines,  ileocascal  valve  freed;  ileum 
occupied  at  end  portion.  Lengthening  of  descending  colon 
with  flattening  of  its  outlines. 


Roentgenogram  11.     Case  5,  showing  perityphilitis  and 
pericoHtis  with  spastic  tendency  of  transverse  colon. 


Roentgenogram  i^-  Case  6,  several  minutes  after 
administration  of  bismuth.  Phenomena  similar  to  those 
seen  in  previous  photograph,  but  with  a  marked  reduction 
in  the  bismuth  content  of  the  caecum  and  ascending  colon. 
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Fig.  I.  Face,  upper  and  lower  limbs  with  acromegalic 
tendency,  absence  of  color.  Thoracopelv'ic  conformation 
of  eunuchoid  type. 


slack  adhesions  of  the  omentum  to  first  scar.  Xeo- 
stoma,  transverse  mesocolon,  and  a  meter  of  the 
jejunum  were  attached  by  new,  lax.  avascular  ad- 
hesions. A  typical  Lane's  kink  (Fig.  3)  is  present, 
and  as  well  insufficiency  of  the  ileoccecal  valve. 
There  are  membranes  on  the  caecum  and  a  fatty  peri- 
colonic  infiltration  in  the  ascending  colon.  After 
mobilizing  the  caecum,  typhlosigmoidostomy  was 
done. 

For  the  first  fortnight  after  the  operation,  the 
patient  suffered  from  diarrhcea,  after  which  the 
bowels  became  normal.  Later,  another  operation 
was  necessary  on  account  of  eventration  of  the 
wound.    The  patient  made  a  good  recovery. 

Four  years  later  he  came  back  to  the  ward,  com- 
plaining again  of  asthenic  symptoms,  slight  head- 
aches and  loss  of  weight.  He  suffered  from  mild 
constipation  and  gastro-intestinal  disturbances  as 
before,  although  not  so  marked.  We  examined  the 
patient  along  other  lines  and  from  the  family  history 
and  the  physical  findings  were  lead  to  seek  another 
explanation  of  the  cause  of  his  illness.  We  found 
that  the  father  died  of  aneurism.  The  patient  was 
abnormal  in  development.  He  had  a  long,  drawn-out 
thorax,  wasp  waist,  and  wide  hips.  He  was  of  the 
eunuchoid  type  with  upper  and  lower  limbs  out  of 
proportion  (Fig.  i),  collar  bones  protruding,  tibia? 
rough,  palate  arched,  face  large,  and  th:_»  hands  and 
feet  were  out  of  proportion.  In  other  words,  he  was 
an  acromegalic,  probably  due  to  alterations  in  the 
secretions  of  the  hypophysis  and  testiculo-interstitial 
gland.  Besides  the  above  abnormalities  he  had  choc- 
olate-colored spots  on  the  skin,  achromic  cicatrices, 


acrocyanosis,  unequal  pupils,  slight  pigmentation 
of  the  retina  (non-typical),  and  enlarged  spleen. 

The  administration  of  ten  injections  of  gray  oil  of 
o.io  centigram  each,  and  iodine  to  60  drops,  pro- 
duced an  increase  in  weight  of  2  kilograms,  500 
grams;  the  digestive  functions  became  quite  nor- 
mal, and  the  constipation  and  asthenia  vanished. 
He  is  able  to  return  to  work  and  asked  to  be  dis- 
charged so  that  he  can  return  to  his  local  physician 
for  treatment. 

Case  2.  P.  C,  Argentinian,  age  30.  Pinero  Hos- 
pital. History  Xo.  LX\TII.  September  13.  1918. 
The  family  history  was  very  vaguely  given.  The 
patient  has  always  been  healthy,  except  for  con- 
stipation. He  has  had  a  good  appetite.  Two  years 
ago.  in  1Q16.  he  was  operated  upon  in  San  Roque 
Hospital  (Dr.  Del  \'alle)  for  a  duodenopyloric  ulcer 
which  had  caused  hasmorrhages.  Five  months  later, 
he  returned  in  good  general  and  local  condition,  but 
he  complained  of  slight  distress  throughout  the 
abdomen,  with  pyrosis,  rather  difficult  digestion, 
and  gaseous  distention.  A  course  of  gray-oil  treat- 
ment (0.10  grams)  and  iodide  was  given  and 
after  the  fourth  injection  all  the  distress  vanished. 
Ten  injections  were  given;  at  the  end  of  the  course 
the  patient  had  gained  10  kilograms  in  weight.  Two 
years  later  the  patient  returned  to  the  Pinero  Hos- 
pital complaining  of  a  severe  pain  which  com- 
menced at  the  right  flexure  of  the  colon  and  spread 
downward  to  the  caecum.  This  pain  had  been  pre- 
sent for  the  last  2  or  3  months.  It  had  no  relation 
to  the  meals.  The  patient  is  free  from  distress  in  so 
far  as  the  stomach  is  concerned.  The  operation  scar 
is  normal  in  appearance.  As  for  objective  signs  the 
only  one  to  be  found  is  painfulness  on  palpation  over 
the  caecum,  ascending  colon,  and  left  portion  of  the 
ileimi. 

Radioscopical  examination  by  Dr.  Donovan 
showed  pericolitis.  Jackson's  membrane  extending 
to  back  of  the  ascending  and  transverse  colon, 
and  adhesions  in  sigmoid.  The  gastro-enterostomy 
opening  worked  well  and  the  pylorus  did  not  func- 
tionate. The  adhesions  were  freed  without  difficulty, 
it  being  supposed  that  they  were  not  the  cause  of  the 
disturbances.  Up  to  Xovember  24,  1918,  the 
patient  had  been  given  a  course  of  gray  oil  (10  injec- 
tions of  0.10  centigram  each);  and  had  gained 
in  weight  from  67  kilograms.  800  grams  to  74 
kilograms.  The  abdomen  was  normal,  bowels  re- 
gular and  the  patient  had  no  pains. 

On  March  28.  igig,  he  came  back  and  asked  for 
a  new  course  of  gray-oil  treatment  as  the  last  course 
made  him  feel  stronger,  he  had  a  better  appetite, 
his  color  was  better,  and  he  felt  more  inchned  to 
work.  Stigmata  and  lesions  attributable  to  here- 
ditary infection  were  arched  palate;  long,  rough 
arched  bones;  exostosis  without  history  of  trauma 
in  the  right  tibia;  chocolate-colored  anectodermic 
spots  on  chest  and  back;  unequal  pupils,  exag- 
gerated reflexes. 

The  first  gastro-enterostomy  improved  the  gastric 
distress  for  a  few  months;    it  was  finally  cured  by 
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Fig.    2.    Schematic  drawing  showing   velomembranous 
periduodenitis  (Morris  type). 


Fig.  3  .  Drawing  showing  ileocaecocolonic  portion  (Lane's 
kink)  and  external  appendix  (Jackson's  membrane). 


treatment  with  mercury  and  iodine.  Two  years 
later,  symptoms  appeared  in  the  lower  abdomen. 
There  was  revealed  by  a  second  operation  adhesive 
epiploitis  and  retractile  mesenteritis  which  did  not 
fundamentally  alter  the  intestinal  physiology.  But 
treatment  with  mercury  and  iodine  repeated  in 
several  series  accentuated  the  initial  improvement 
not  only  in  so  far  as  the  local  symptoms  were  con- 
cerned, but  also  as  to  the  nutrition  and  general 
health. 

Case  3.  L.  V.,  age  20,  Portuguese,  single.  Pinero 
Hospital,  History  No.  XVII.  The  father  was 
operated  upon  for  ulcer  of  the  stomach.  Of  5 
brothers  and  sisters,  2  died  in  infancy.  The  mother 
had  one  miscarriage.  The  patient  was  operated  upon 
for  acute  appendicitis,  in  Lisbon,  when  he  was  10. 
He  made  a  good  recovery,  had  a  good  appetite  after- 
ward, and  the  bowels  were  regular.  He  c'enied  vene- 
real infection  and  there  was  no  sign  of  it.  For  the 
last  8  months,  he  has  suffered  from  alternate  diar- 
rhoea and  constipation,  tympanites  in  the  right  iliac 
fossa,  and  a  distressing  sensation  of  distention  which 
was  relieved  by  pressing  with  the  hand  causing  an 
elimination  of  a  great  deal  of  gas.  He  further  com- 
plains of  general  debility  and  weakness.  The  dis- 
tress appears  3  hours  after  meals.  On  palpation  a 
painful  ca?cum,  pasty  and  mobile  with  painful  gur- 
glings on  change  of  position,  is  noted.  The  cicatrix 
from  operation  is  normal.  The  transverse,  descend- 
ing, and  sigmoid  colon  painful  and  spastic  to  touch. 

Radiological  examination  by  Dr.  Donovan  shows 
membranes  to  the  back  of  the  ascending  colon  with 
ptosis  and  spasticity  in  middle  portion;  iliac  long 
and  with  loop  painful  on  pressure.  Stigmata  and 
lesions  attributable  to  hereditary  infection;  collar 
bones  and  ulnae  arched  and  rough;  arched  palate; 
irregular  teeth  with  erosions  on  sides  and  edges; 
receding  forehead;  second  aortic  tone  vibrant; 
spleen  enlarged.  Unequal  pupils  and  exaggerated 
reflexes  were  present. 


When  treatment  with  gray  oil,  o.io  centigram 
each  injection ,  was  begun  the  patient  weighed  54  kilo- 
grams. On  October  14,  1918,  after  a  series  of  10  in- 
jections he  weighed  58  kilograms;  he  had  improved 
in  appearance  generally,  had  a  rosy  color,  and  weak- 
ness had  vanished.  Intestinal  disturbances  were 
quite  regulated.  Radioscopical  examination  showed 
normal  peristalsis.  Twenty-four  hours  after  admin- 
istration of  bismuth,  there  were  no  residu:'  in  the 
rectum  (Dr.  Donovan). 

Notwithstanding  the  improvement,  an  explora- 
tory operation  was  proposed  to  the  patient,  and  he 
agreed.  No  membranes  on  the  ascending  colon 
were  found,  although  the  radiologist  had  diagnosed 
them.  There  were  only  light  adhesions  to  the  great 
omentum,  which  pulled  the  ascending  colon  and  the 
operative  cicatrix  but  little.  The  adhesions  were 
easily  detached.  In  the  ileopelvic  colon  mesen- 
teritis was  found  on  the  lower  surface  which  would 
explain  the  pain  detected  by  the  radiologist.  On 
the  whole,  nothing  was  found  which  should  disturb 
the  intestinal  function.  The  rectum  and  abdomen 
were  normal.  After  operation  slight  intestinal  dis- 
orders recurred  but  yielded  to  a  new  series  of  gray 
oil  and  iodine. 

Case  4.  B.  S.,  age  30,  Argentinian.  Pinero  Hos- 
pital, January  7,  igiq.  History  No.  CXLI\'.  The 
father  died  at  the  age  of  50.  He  suffered  from  mental 
disorders  which  were  not  defined.  He  had  a  sister 
who  was  subject  to  epileptic  attacks.  The  patient 
enjoyed  good  health  until  20,  although  constipated. 
At  the  age  of  20,  that  is  10  years  ago,  the  patient 
began  to  suffer  from  pyrosis,  abdominal  distention, 
difficult  digestion,  with  frequent  headaches  and 
sometimes  vomiting.  He  was  very  constipated,  the 
bowels  not  moving  for  3  or  4  days.  Two  fingers  below 
the  xiphoid  in  the  median  fine,  there  is  a  spot  of  ex- 
treme tenderness.  The  patient  described  the  pain 
at  this  point  as  of  spontaneous  erosive  nature,  unre- 
lated to  meals.     He  has  had  periods  of  partial  com- 
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Fig.  4.  Semischematic  drawing  showing  chronic  appen- 
dicitis, pericolonic  membranes  of  "valvular"  type. 

fort  and  attacks  of  acute  pain  radiating  toward  the 
back  and  loins.  During  the  attacks  he  has  vomited 
but  he  has  never  seen  blood  in  the  vomitus. 

Radiological  examination  by  Dr.  Donovan  showed 
that  there  was  no  retention  in  the  stomach,  which 
was  of  the  hypotonic  type.  There  was  an  exquisitely 
painful  spot  at  the  small  curvature  with  a  spastic 
note  at  that  level.    Peristalsis  was  normal. 

Diagnosis:  ulcer  at  the  small  curvature  (?).  Stig- 
mata and  lesions  attributable  to  hereditary  infec- 
tion: small  ill-proportioned  skeleton;  lower  limbs 
too  small,  bones  rough,  crests  of  tibiae  arched; 
teeth  were  irregular  and  were  prematurely  eroded 
and  carious;  irregular  pupils,  exaggerated  reflexes, 
anaemic  color;  skin  of  the  face  prematurely  wrin- 
kled;   general  nutrition,  poor. 

At  operation  not  even  a  trace  of  ulcerous  lesion  of 
the  stomach  was  found.  There  was  present  chronic 
perienteritis,  however,  which  manifested  itself  in 
the  shape  of  milky  patches,  large  and  thick,  scat- 
tered over  the  surfaces  of  the  stomach  and  liver. 
The  stomach  had  a  thin  atrophic  wall,  the  veins 
were  quite  prominent,  giving  a  dark  tinged  appear- 
ance. The  rest  of  the  abdomen  was  normal.  Appen- 
dicectomy  was  performed  and  the  appendix  found 
to  be  normal.  The  patient  had  attacks  of  severe  para- 
lytic ileus  which  were  finally  overcome. 

For  the  next  treatment  with  novoarzenobenzol, 
0.30  centigram  was  given.  After  three  injections 
there  was  a  total  disappearance  of  the  gastric  symp- 
toms, the  bowels  were  completely  regulated,  the 
patient  gained  3  kilograms  in  weight,  the  color  of  the 
skin  became  rosy,  and  the  headaches  disappeared. 
Four  months  later  the  patient  continued  to  improve 
and  treatment  was  resumed.  Six  months  later  the 
second  series  of  novoarzenobenzol  (7  injections)  was 
completed. 

Case  5.  X.  X.,  age  24,  Argentinian,  single.  The 
father  died  at  the  age  of  45  from  a  cardio-aortic  affec- 


Fig.  5.  Retrocecal  ascending  chronic  appendicitis. 
Peri-appendicitis.  Pericaecocolonic  membranes  of  "val- 
vular" type. 

tion  (syncope);  the  mother  at  the  age  of  45,  of 
aortitis,  dilatation,  marked  systolic  murmur,  and 
attacks  of  angina  of  medium  intensity,  all  of  which 
impro\'ed  with  mercury  and  iodine  treatment.  An 
aunt  who  was  mentally  deficient  died  after  having 
first  lost  part  of  the  nose  and  cartilaginous  bridge 
from  a  severe  ulceration  which  w^as  healed  by  treat- 
ment with  mercury.  The  patient  has  3  sisters  who 
have  gross  dystrophy  of  the  bones  and  teeth. 

For  the  past  2  years,  the  patient  has  been 
the  subject  of  watery,  bib'ous  vomiting  in  the 
morning  which  lasts  for  some  hours.  This  is 
accompanied  by  vertigo,  and  headaches  and  is 
preceded  by  nausea  and  sensitiveness  over  the 
whole  abdomen,  especially  on  the  right  side. 
She  has  periods  of  rehef.  The  abdomen  is  ptotic. 
The  caecum  is  large,  mobile,  and  tender.  MacBur- 
ney  and  Lanz  spots  were  present,  the  color  is  anaemic, 
the  patient  has  lost  in  weight.  There  were  mild, 
intermittent  attacks  of  constipation.  Stigmata  attri- 
butable to  hereditary  infection  were  a  left-sided 
asymmetry  of  the  face,  malformation  of  the  bridge 
and  wings  of  the  nose;  arched  palate;  and  teeth 
with  numerous  erosions;  mild  dorsal  xiphoscohosis, 
prominent  clavicle,  sunken  chest,  exaggeration  of 
the  normal  angle  at  the  elbow  and  knee.  The 
patient  married  and  had  an  abortion  of  twins  at  3 
months  (monstrous  pregnancy). 

The  operative  and  clinical  diagnosis  w^as  chronic 
appendicitis.  The  caecum  had  thin,  atonic  walls, 
and  on  its  outer  border  were  membranous  peculiar 
formations,  in  shape  and  appearance  resembling  the 
heart  valves.  These  formations  had  crescent- 
shaped,  central  portions  of  a  nacerous  color,  of 
fibrous  consistency,  giving  out  through  their  con- 
vexity and  concavity,  fibrous  extensions  like  the  ven- 
tricular columns  of  the  heart  which  insert  them- 
selves laterally  into  the  peritoneum  of  the  colic  gut- 
ter and  in  the  outer  border  of  the  caecum    (Fig.  4). 
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Case  6.  X.  X.,  age  17,  Argentinian,  military 
cadet.  The  father  acquired  syphilis  with  premature 
arteriosclerosis  and  attacks  of  angina  at  45.  The 
patient  has  several  brothers  and  sisters,  all  with 
pronounced  dental  defects.  The  personal  history 
is  good.  He  denies  venereal  infection  and  shows  no 
signs  of  it.  He  is  not  constipated.  A  month  before 
being  examined  the  patient  had  an  intermittent, 
stitch-hke  pain.  These  pains  occurred  always  during 
defaecation,  were  in  the  ca^co-appendicular  region  and 
radiated  toward  the  thigh.  ]MacBurney's  and  Lanz's 
spots  were  exquisitely  painful  and  tender.  Except 
for  dental  and  nasopharyngeal  stigmata  of  the  nasal 
adenoid  type,  the  patient  was  robust. 

Operation  disclosed  a  chronic  appendicitis  with 
typical  inflammatory  lesions  of  the  wall.  The  meso- 
appendix  was  adherent  to  the  lower  edge  of  the 
mesoccecum  with  adhesions  stretching  like  the  wanes 
of  a  quill  to  the  caecum  and  ascending  colon  (Fig. 
5).  As  a  CKcal  lesion,  we  find  the  valve-Hke  adhe- 
sions similar  to  those  in  Case  No.  5  which  we 
consider  a  valuabL^  sign  of  hereditary  syphiHs.  The 
patient  recovered  well  from  the  operation.  No 
other  treatment  was  given. 

This  group  of  patients  whose  progress  was 
studied  under  the  rigid  control  of  laparotomy, 
range  between  the  ages  of  20  and  30  years. 
The  younger  ones  gave  histories  of  i,  2,  and 
3  years'  duration;  the  older  ones  of  rather 
longer  periods  (6  to  8  or  10  years,  Case  4), 
showing  that  the  disorders  appear  usually  in 
young  persons  before  attaining  full  growth. 
This  is  similar  to  what  was  shown  in  the  first 
group.  In  all  of  them,  too.  constipation  oc- 
curred as  a  premonitory  symptom  of  approach- 
ing gastro-intestinal  disorders.  The  latter 
manifest  themselves  by  statical  mechanical 
alterations  and  changes  in  secretion,  in  some 
cases  affecting  the  intestinal  tract  in  many 
ways  (Cases  i  and  2),  from  the  stomach  to  the 
iUac  colon;  in  others,  it  is  found  to  be  limited 
to  the  stomach  and  the  liver  as  in  Case  4; 
in  still  others,  to  a  lower  tract,  such  as  the 
caecum,  the  descending  colon,  and  appendix. 

Acute  or  chronic  lesions  of  the  appendix 
which  at  first  were  independent  of  other  dis- 
orders are  shown  in  Cases,  3,  5,  and  6.  The 
existence  of  appendicitis  strengthens  the  pre- 
sumption of  a  pathogenesis  connected  with 
congenital  malformations  of  the  organ.  Case 
2  showed  the  concurrence  of  duodenal  ulcer, 
a  phenomenon  explained  by  Lane  as  a  result 
of  the  enterocolonic  lesion. 

The  predominant  abdominal  symptoms  are 
not  verj^  different,  save  that  they  vary  slightly 


from  the  classical  "chronic  abdomen,"'  velo- 
membranous  perienteritis,  and  other  condi- 
tions similarly  named;  on  the  other  hand,  the 
symptoms  are  almost  identical  with  those 
described  in  the  previous  group,  i.e. :  labor- 
ious digestion,  pyrosis,  tympanites,  subjec- 
tive and  objective  phenomena  of  spasticity 
combined  or  alternating  with  atonia  or  ptosis; 
tenderness  as  in  Case  i,  to  real  pain  in  the 
epigastrium  as  in  Case  4,  and  in  the  right  iliac 
fossa  as  in  Case  3 ;  permanent  constipation 
of  the  atonic  type  in  some,  as  in  Case  4;  or 
partial  and  intermittent,  alternating  with 
diarrhoea  in  others.  Case  3;  of  a  spastic  type, 
in  others  still. 

The  operation  performed  for  therapeutical 
reasons  in  some,  and  for  exploratory  reasons 
in  others,  has  shown  interesting  pathological 
data.  Thus  in  Case  i  for  instance,  we  dis- 
covered the  extent  of  the  peritoneal  process, 
which  began  at  the  duodenum  (Morris)  and 
ended  at  the  iliac  colon  with  its  ileal  bend 
(Lane's  kink),  its  ascending  pericolonic  mem- 
brane (Jackson's),  and  all  lesions  in  an 
advanced  stage,  and  which  clearly  obstructed 
regular  peristalsis.  However,  in  Cases  2,  3, 
and  4,  exploration  of  the  abdomen  revealed 
only  small  membranes,  ordinary  adhesions, 
slight  retraction  of  the  mesentery,  of  little 
mechanical  significance.  These  could  in  no 
way  be  responsible  for  the  functional  distur- 
bances noted.  These  findings  show  that 
identical  or  similar  clinical  symptoms  may  be 
found  in  these  sufferers,  with  fundamental 
differences,  in  their  pathology — an  important 
fact  to  remember. 

Generally  speaking,  in  all  and  particularly 
in  the  suft'erers  from  loss  of  weight  and 
strength,  lax  mesentery  and  consequently 
ptotic  and  mobile  organs  were  found  (Cases 
I,  2,  3,  and  4).  At  the  same  time,  the  walls 
were  thin  and  transparent  and  there  was 
plainly  visible  in  the  submucous  membrane, 
a  venous  network,  the  veins  being  enlarged 
and  distended.  This  condition  gave  the  organ 
the  color  of  red  wine. 

In  Cases  5  and  6,  we  find  peri-appendicular 
and  pericaecal  lesions  of  a  peculiar  nature  un- 
described  hitherto  by  any  observer,  to  which 
we  attribute  an  etiological  significance,  so 
evident  that  we  do  not  hesitate  in  assigning 
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it  to  hereditary  syphilis,  located  in  the  peri- 
toneum (Del  Valle) .  This  type  of  membrane 
is  shown  clearly  in  the  semischematic  sketches 
(Figs.  4  and  5).  It  was  not  the  usual  fea- 
thery character  nor  the  redish  flesh  color  or 
translucency  described  by  Lane  and  Jackson. 
It  has  a  characteristic  shape,  is  trim,  and 
resembles  the  fibrous  valves  of  the  auriculo- 
ventricular  valves  of  the  heart.  Thus,  white 
nacreous  zones  in  more  or  less  regular  half- 
moon  or  crescent  shape  are  to  be  seen.  These 
are  inserted  into  the  outer  side  of  the  caecum 
in  their  concavity,  while  on  their  convexity 
they  are  fixed  by  a  somewhat  wider  area  to  the 
gutter  of  the  colon,  pulling  and  fixing  the 
caecum  to  an  outer  and  higher  part  of  the  iliac 
fossa.  This  is  quite  the  opposite  of  the 
anomaly  described  by  Wilms,  as  "movable 
caecum."  This  anatomical  condition  and 
none  other  was  found  in  two  patients  (Cases  5 
and  6)  with  well  marked  hereditary  syphilis, 
who  were  operated  upon  for  chronic  appen- 
dicitis. On  account  of  the  strange  likeness  to 
the  valves  and  columnas  of  the  heart,  we  usual- 
ly call  the  condition  "valvular  perityphilitis." 
Their  form,  appearance,  and  composition 
reveal  a  remote  origin,  undoubtedly  dating 
back  to  intra-uterine  life.  They  must  be  con- 
sidered as  congenital  deformities.  In  Cases  i, 
2,  3,  and  4,  combined  with  the  complex  ab- 
dominal symptoms,  manifold  dysendocrine 
symptoms  were  revealed,  characterized  by 
shght  signs  of  insufficiency  of  hypophysis, 
thyroid,  parathyroid,  ovary,  testicle,  and 
almost  constantly  in  all  cases,  the  suprarenal 
gland  (asthenic  patients).  In  Cases  5  and  6 
which  showed  symptoms  attributable  to  the 
appendix  alone,  no  endocrine  disorders  of  any 
importance  were  found.  By  contrast  this 
peculiarity  estabhshes  the  fact  that  a  patho- 
genic bond  links  all  these  chronic  gastro- 
intestinal and  endocrine  disturbances.  In 
Cases  I,  2,  3,  and  4,  which  had  many  or  few 
membranous  products,  the  disorders  of  the 
digestive  tract  exist  clearly  in  addition  to  the 
dysendocrinisiasis.  Oh  the  other  hand,  in 
Cases  5  and  6,  with  intestinal  adhesions,  it  is 
certain  that  there  were  no  active  endocrine 
disturbances.  Concurrently  with  the  en- 
docrine alterations  cited,  in  every  case  were 
found  dystrophic  stigmata  of  the  bones,  teeth, 


skin,  positive  proof  of  glandular  infection  or 
intoxication  in  the  intra-uterine  stage  and 
period  of  infancy.  Besides,  these  organic  le- 
sions of  a  later  period  of  the  aorta,  Hver, 
spleen,  pupils,  etc.,  show  in  short  the  whole 
common  origin  of  all  these  anomalies  the 
connection  of  which  with  hereditary  syphilis 
can  today  no  longer  be  disputed. 

Be  it  noted  that  in  Cases  i  and  2  the  anti- 
syphilitic  treatment  was  prescribed  only  after 
3  or  4  years  when  all  surgical  means  had  failed. 
During  this  period  in  studying  our  patients 
we  had  not  suificient  criteria  at  hand  to  permit 
our  determining  a  definite  etiology.  And  be  it 
noted  likewise  that  in  the  two  cases  alluded  to 
the  surgical  research  could  not  have  been  more 
thorough  as  regards  the  kind  of  pathology 
which  we  were  endeavoring  to  correct.  In 
Cases  3  and  4,  the  surgical  treatment  was 
undertaken  for  exploratory  measures  and 
after  having  obtained  a  good  result  with  the 
medical  treatment  (mercury,  iodide,  and  ar- 
senic) could  add  nothing  much  to  the  initial 
success. 

In  Cases  5  and  6,  the  only  treatment 
essayed  was  appendicectomy  as  the  local 
manifestations  indicated.  Nevertheless  since 
starting  with  this  paper  we  have  incidentally 
heard  from  Case  5  who  was  operated  upon  5 
years  ago.  The  woman  was  predisposed  to 
chloroanaemia.  She  married  and  miscarried 
after  a  3  months'  pregnancy  with  twins,  fol- 
lowed by  severe  haemorrhage.  In  reviewing 
the  history  the  paternal  and  collateral  ante- 
cedents will  become  evident. 

SURGICAL   TREATMENT 

Surgical  treatment  cannot  be  considered 
without  a  thorough  knowledge  of  the  clinical 
problem  presented  by  each  particular  patient, 
that  is,  until  after  a  thorough  and  well- 
thought-out  cHnical  study  of  the  patient. 
Proceeding  thus,  we  shall  divide  these  patients 
into  two  great  groups,  which  are  useful  from 
a  practical  point  of  view  and  are  of  therapeutic 
significance:  (i)  anatomical  group;  (2)  func- 
tional group. 

Anatomical  group.  This  group  will  consist 
of  those  patients  in  whom  diagnosis  has  estab- 
listed  the  existence  of  multiple  adhesions 
(Morris,  Jackson),  or  mesenteric  retractions 
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which  bend  and  obstruct  mechanically  the 
digestive  tract.  It  will  likewise  comprise 
those  who  show  signs  of  chronic  inflamma- 
tory processes,  concurrent  or  subsequent  to 
the  abdominal  affection,  as  appendicitis, 
cholecystitis,  duodenogastric  ulcer,  adnexitis, 
etc.  This  type  will  clearly  benefit  by  the  dif- 
ferent surgical  measures.  In  order  not  to  ex- 
ceed the  limits  of  this  article,  we  shall  only 
say  that  these  measures  consist  in  serving 
the  membranes  with  the  corresponding  perit- 
oneal repair,  the  details  of  w^hich  will  be  dis- 
cussed in  a  future  paper.  In  concurrent 
inflammatory  lesions,  further  surgery  as  in- 
dicated by  the  condition  will  be  performed. 
The  prognosis  will  be  good  but  certain  reserva- 
tions must  always  be  made. 

Functional  group.  This  group  consists  of 
those  in  whom  it  has  not  been  possible  to 
diagnose  peri-entral  lesions  in  a  stage  and  of  a 
nature  resembhng  those  in  the  first  group. 
This  second  group  must  be  considered  from  a 
different  viewpoint,  for  some  patients  mani- 
fest only  variable  symptoms.  These  may  well 
be  called  "entero-atavic,"  meaning  thereby 
that  the  static  changes  together  with  changes 
in  the  digestive  secretions  vary  as  if  they 
had  lost  their  regulating  forces  through  some 
lesion  of  the  sympathetic  or  sympathicocap- 
sular  nerve  (chronic  sympathicopathy) .  These 
patients  should  not  be  operated  upon  and 
will  be  more  benefited  than  the  first  group  by 
medical  treatment;  consequently,  their  prog- 
nosis will  be  much  better  than  that  of  the  first 
group.  Between  the  two  may  be  found  every 
intermediate  stage,  and  by  a  little  practice  each 
stage  can  be  properly  classified.  On  the  other 
hand,  this  conventional  classification  does  not 
exclude  in  any  sense,  the  sufferers  of  the  first 
group  from  a  concurrent  sympathetic  func- 
tional lesion  or  a  sympathicocapsular  one. 
On  the  contrary,  we  are  of  the  opinion  that 
such  a  possibility  is  never  lacking  in  this 
affection. 

In  conclusion  we  may  add  that  no  surgical 
treatment  should  be  given  until  the  result  of  the 
medical  treatment  is  known.  The  medical 
treatment  prescribed  in  this  group  of  patients 
was  always  on  a  mercury  basis  and  con- 
sisted in  injections  of  gray  oil  in  doses  of 
0.08  to  o.io  centigram  each,  given  in  a  series 


of  10,  and  repeated  after  a  30-day  interval. 
We  systematically  combined  iodine  in  the 
form  of  iodide  and  tincture  in  large  doses, 
according  to  how  it  was  tolerated. 

In  all  we  had  a  favorable  response  after  the 
second,  third,  and  fourth  injections;  digestion 
began  to  improve,  the  patient  took  nourish- 
ment and  consequently  there  was  an  increase 
in  weight,  recovery  of  strength,  and  better 
color  of  the  skin  and  the  mucous  membranes. 

In  Case  3,  we  used  exclusively  intravenous 
novoarzenobenzol  in  progressive  doses  and 
obtained  surprising  results.  After  the  third 
injection,  the  gastric  pains  and  obstinate  con- 
stipation w^hich  had  been  present  for  10  years 
vanished.  At  the  present  time  after  a  second 
series,  the  patient  remains  cured. 

With  regard  to  the  etiology  of  the  peri- 
enteritis in  our  patients,  we  had  no  precon- 
ceived ideas  (for  50  per  cent  of  them  were  sub- 
jected fruitlessly  to  modern  surgical  treat- 
ment), and  it  has  been  shown  by  the  success  of 
the  treatment  that  hereditary  syphiHs  was 
present  in  nearly  all  of  our  cases  in  various 
forms  and  late  in  its  manifestations. 

As  to  pathogenesis;  we  believe  that  it 
is  not  a  question  of  a  single  mechanism,  but 
at  the  least  complex  and  varying  as  the  persons 
in  question  have  gross  anatomical  lesions  or 
have  no  important  lesions.  In  the  latter,  we 
believe  that  we  are  dealing  with  real  chronic 
sympathicopathies  mainly  or  exclusively  of 
endocrine  origin. 

In  those  subjects  with  anatomical  lesions, 
we  must  take  into  consideration  congenital 
malformations,  true  failures  in  development 
caused  by  hereditary  syphilis  through  the  en- 
^docrine  glands  which  play  a  primordial  part 
in  the  foetal  development,  first,  and  in  the 
extra-uterine  life,  later  on,  presiding  over, 
directing,  and  regulating  foetal  development 
and  growth  in  the  very  important  and  com- 
plex morpho-regulating  function. 

The  faulty  conformation  of  the  abdomen  on 
the  one  hand  and  the  lack  of  endocrine  balance 
on  the  other  (chiefly  thyroid  and  capsular,  and 
occasionally  hypophyseal)  engender  disturb- 
ances in  the  digestive  statics  and  dynamics 
which  end  in  a  chronic  inflammatory  condi- 
tion of  the  colon.  Constipation  intensifies  the 
colitis  which  it  has  brought  on,  and  the  latter 
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extends  the  inflammatory  process  and  inten- 
sifies the  congenital  lesions,  thus  constituting 
a  vicious  circle  not  easily  broken. 

The  foregoing  considerations  substantiate 
the  following  conclusions: 

CONCLUSIONS 

1.  Hereditary  syphilis  is  a  very  frequent 
cause — perhaps  the  most  frequent — of  mem- 
branous perienteritis  and  analogous  condi- 
tions. 

2.  Its  pathogenesis  is  complex  as  several 
factors  operate,  which  set  down  in  chronologi- 
cal order  are:  defects  of  conformation  in  the 
intestinal  walls  because  of  the  faulty  endo- 
crine function  which  presides  over  and  governs 
their  development.  These  malformations  on 
the  one  hand,  and  the  abnormal  function  of 
the  nervous  system  (sympathetic  and  auton- 
omous), owing  to  the  endocrine  deficiencies, 
produce  defects  in  the  gastro-intestinal  statics 
and  dynamics.  As  a  consequence  of  the  latter 
W'C  have  intestinal  stasis  which  brings  on 
chronic  inflammation  of  the  colon.  From  the 
wall  of  the  colon  the  inflammation  spreads  to 
the  surrounding  serous  membrane,  aggravat- 
ing the  existing  congenital  lesions.  The 
primary  cause  of  all  this  is  hereditary  syphiHt- 
ic  infection,  generally  in  the  form  of  a  late 
manifestation. 

3.  These  cases,  first  of  all,  should  be  given 
mixed  antisyphilitic  treatment  with  mercury 
chiefly. 

4.  The  surgical  treatment  is  not  to  be 
abandoned,  but  is  to  be  restricted  to  cases  in 
which  definite  indications  confirmed  by  clinical 
and  radiological  diagnoses  point  to  mechanical 
alterations  of  importance  (kinks,  adhesions, 
etc.) ;  or  to  co-existing  inflammatory  lesions 
of  adjacent  organs:  ovaries,  tubes,  appendix, 
gall-bladder,  duodenum,  and  stomach.  Sur- 
gical treatment  should  consist  in  separating 
membranes  and  in  molding  and  mobilizing  the 
peritoneum,  together  with  careful  peritoniza- 
tion and  removal  of  the  adjacent  afi"ected 
organs. 


5.  There  is  the  group  in  which  the  patient 
suft'ers  from  the  chronic  abdomen  and  yet  there 
is  no  anatomical  lesion  of  importance.  These 
should  be  considered  as  types  of  "  sympathico- 
pathy,"  owing  to  the  particular  deficiencies, 
more  or  less  marked,  of  the  endocrine  glands 
as  suprarenal  capsules  and  thyroids,  prin- 
cipally. It  is  important  to  know  this  type  of 
chronic  abdomen,  for  it  involves  a  prognosis 
and  a  therapeutic  management  very  different 
from  the  membranous  perienteritic  type. 

6.  The  prognosis  depends  on  the  anatomi- 
cal and  clinical  type,  and  the  period  or  stage 
of  the  aft'ection :  good,  in  cases  of  early  diagno- 
sis and  rational  treatment;  less  favorable,  in 
those  of  late  diagnosis  where  rational  treat- 
ment is  impotent  in  modifying  chronic  lesions 
already  well  developed.  In  these  a  more  or 
less  pronounced  improvement  is  to  be  obtained 
by  earring  out  suitable  surgical  treatment. 
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OBSERVATIONS  ON  THE  TECHNIQUE  AND  INDICATIONS  OF  RADIUM- 
THERAPY  IN  UTERINE  CARCINOMA! 

Bv  HENRY  SCHMITZ,  A.M.,  M.D..  F..\.('.S.,  Ciucacjo 


IN  reviewing  the  literature  on  the  treatment 
of  uterine  carcinoma  with  the  7-rays  of 
radium,  we  are  at  once  confronted  with  the 
fact  that  a  uniform  plan  of  the  application  of  the 
rays  does  not  exist.  It  appears  that  every 
radiologist  has  a  technique  of  his  own.  The 
greater  number  of  cUnicians  use  radium  salts,  a 
lesser  number  use  emanations.  A  difference  in 
the  therapeutic  action  and  results  obtained  by 
either  preparation  does  not  exist  as  miUigrams  of 
element  correspond  in  radioactivity  to  the  same 
number  of  millicuries  of  emanation.  Some 
clinicians  advocate  the  application  of  large 
amounts  of  radioactive  substances;  others  deem 
a  small  amount  sufficient;  some  prefer  the  use 
of  large  or  small  amounts  within  short  or  long 
time  intervals;  others  advocate  one  continuous 
exposure.  Again,  if  intermittent  apphcations  are 
made,  some  advise  a  short  exposure,  usually  10  to 
12  hours,  others  would  extend  it  to  24  hours,  and 
so  forth. 

We  have  given  the  various  methcds  an  ex- 
tensive trial  in  our  clinic  during  the  last  6  years. 
Careful  records  have  been  kept  of  all  the  cases  and 
have  enabled  us  to  evolve  a  method  which  we 
deem  safe  and  efficient.  Another  question  seems 
as  yet  to  be  unsettled;  namely,  whether  the 
pelvic  organs  should  be  removed  surgically  after 
a  local  healing  of  the  cancer  growth  by  the  rays, 
or  whether  such  a  procedure  would  be  superfluous. 

The  technique  of  radiumtherapy  must  be  based 
on  the  diseased  conditions  found  in  the  pelvis 
in  uterine  carcinoma.  The  purpose  of  the  treat- 
ment is  to  destroy  the  cancer  completely  wdthout 
producing  serious  injury  to  the  surrounding 
healthy  tissues  and  organs  which  would  render 
illusory  the  first  object. 

The  vaginal  portion  of  the  cervix  lies  in  the 
interspinal  line,  the  cervix  and  lower  part  of  the 
uterus  and  parametria  lie  somewhat  higher.  A 
plane  through  the  anteroposterior  diameter  of 
the  mid-pelvis  well  defines  the  limit  of  the  dis- 
ease upward.  Cervical  carcinoma  spreads  by 
invasion  of  the  vaginal  vault,  by  infiltration  of 
the  lymph  vessels  of  the  parametria,  by  exten- 
sion into  the  paravaginal  tissues  and  along  the 
sacro-uterine  ligaments  to  the  pararectal  tissues 
and  rectum,  and  through  the  vesicovaginal 
septum  to  the  bladder.  The  part  of  the  pelvis 
between   the   pelvic   outlet   and   the   mid-pelvic 


plane  contains  all  these  structures  and  is  the 
space  which  must  be  rayed.  The  transverse  and 
anteroposterior  diameters  of  the  mid-pelvic  plane 
are  12  centimeters  long,  the  transverse  diameter 
of  the  pelvic  outlet  is  12  centimeters,  and  the 
anteroposterior  diameter  is  11.5  centimeters  long. 
The  cervical  canal  lies  in  the  pelvic  axis.  Hence 
a  radium  capsule  placed  within  the  cervical  canal 
will  disperse  the  rays  evenly  through  the  pelvic 
cavity.  The  rays  must  penetrate  6  centimeters  of 
tissue  all  around  with  such  an  intensity  at  the 
periphery  that  carcinoma  cells  at  this  distance 
become  destroyed. 

We  also  must  endeavor  not  to  injure  perma- 
nently the  vital  organs  and  structures  located  in 
this  area — they  are  the  rectum,  the  bladder  and 
the  ureters.  The  posterior  wall  of  the  bladder, 
the  anterior  wall  of  the  rectum  and  the  ureters 
are  1.5  centimeters  distant  from  the  cervical 
canal  if  the  organs  are  empty.  Should  the  blad- 
der and  the  rectum  be  filled  they  are  forced  closer 
to  the  cervix  and  the  distance  is  reduced  to 
about  one-half.  Therefore,  it  is  necessary  that 
the  bladder  and  the  rectum  be  empty  and  left 
empty  during  the  treatment.  This  will  be  under- 
stood when  discussing  dosage.  We  insist  on  the 
insertion  of  a  retention  catheter  in  the  bladder  and 
the  flushing  of  the  bowels  with  castor  oil  and 
enemata  immediately  before  beginning  the  treatment. 

The  amount  of  radium  to  be  used  depends  on 
the  extent  or  impulse  of  the  radioactivity  of  the 
radium  preparation  and  the  extent  of  the  area 
to  be  rayed.  We  must  use  the  smallest  amount 
permissible.  Overdosing  leads  to  dangerous  com- 
plications, as  necrosis  and  destruction,  infection, 
painful  cicatricial  tissue  formation  causing  stric- 
ture of  the  rectum,  vagina,  and  ureters.  The 
systemic  reaction,  also,  places  a  limit  on  the 
amount  of  radium  it  is  advisable  to  use.  Rapid 
disintegration  of  diseased  and  normal  cells  leads 
to  absorption  and  at  times  severe  toxaemia  that 
may  prove  fatal. 

The  object  of  the  application  of  radium  is  to 
apply  the  element  for  a  sufficiently  long  time  to 
destroy  the  deeply  located  pathological  processes 
within  the  pelvis  without  permanent  injury  to  the 
healthy  tissues  and  organs.  This  dosage  can  be 
determined  only  by  the  biologic  measurements  of 
each  radium  preparation.  Dosage  is  a  complex 
quantity  and  comprises  the  quantity  of  radium  in 


'Read  before  the  Chicago  Gynecological  Society.  March  ig,  1920.    (For  discussion,  see  p.  201.) 
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milligrams  of  element,  the  length,  width,  and 
depth  of  the  container,  the  purity  of  the  salt,  the 
filtration  such  as  rubber  and  metal  filters,  the 
distance  of  the  radium  from  the  area  treated,  the 
time  duration  of  the  exposure,  and  the  time  in- 
tervals between  exposures.  The  tubes  used  in 
our  clinic  contain  each  25  milligrams  of  the  ele- 
ment in  the  form  of  the  insoluble  sulphate  of  a 
chemical  purity  better  than  94  per  cent.  The  salt 
is  packed  in  a' glass  cylinder  of  an  outer  diameter 
of  2  miUimeters  and  a  length  of  6  millimeters. 
The  glass  cylinder  is  inserted  in  a  silver  capsule 
of  a  wall  thickness  of  0.5  millimeters  and  a  length 
of  1.75  centimeters.  We  place  two  such  capsules 
in  a  brass  filter  of  a  wall  thickness  of  0.7  milli- 
meters. The  metal  filter,  therefore,  is  1.2  milli- 
meters and  effectually  absorbs  the  beta  radiation. 
The  Sagnac  rays  formed  in  the  metal  filter  are 
absorbed  by  a  pure,  black  rubber  tubing  of  a  wall 
thickness  of  3  millimeters  in  which  the  radium 
carrier  is  inserted.  If  such  a  container  is  placed 
over  healthy  skin  at  a  distance  of  i  centimeter 
between  the  axis  of  the  radium  capsule  and  the 
skin  surface,  then  a  reddening  of  the  skin  is 
observed  within  10  to  14  days  after  an  exposure 
of  somewhat  less  than  2  hours.  This  dosage  is 
termed  an  erythema  skin  dose  and  amounts  to 
about  two  times  50  milligrams,  i.  e.,  loomilhgram 
element  hours  (mg.  e.  hrs.).  If  the  exposure  is 
increased  to  two  and  one-half  to  three  hours  a 
blistering  appears  after  10  to  14  days.  A  burn  of 
the  second  degree  has  been  caused.  Should 
the  exposure  be  extended  to  20  hours  a  burn  of 
the  third  degree  results — the  epithelium  has  been 
totally  destroyed.  The  erythema  and  the  second 
degree  burn  heal  very  rapidly  without  leaving  a 
permanent  defect.  Should  the  radium  carrier  be 
applied  at  a  distance  of  2  centimeters  then  a 
erythema  dose  is  obtained  within  8  hours,  and  a 
blister  dose  within  12  hours  because  the  intensity 
of  the  rays  decreases  inversely  with  the  distance. 

The  sensibility  of  carcinoma  tissue  to  rays  is 
held  to  be  about  one-half  greater  than  that  of 
normal  tissue.  This  does  not  agree  with  the 
findings  of  Kroenig  and  Friedrich.  They  found 
that  an  erythema  skin  dose  is  obtained  by  an 
application  of  rays  measuring  170  electrostatic 
units  (e)  determined  with  a  Wolf  electrometer. 
They  consider  this  the  lethal  skin  dose.  The 
dose  that  causes,  after  a  certain  time  interval — 
usually  14  to  20  days — a  visible  and  palpable 
decrease  of  the  carcinoma  growth  is  termed  a 
carcinoma  dose  and  is  150  e.  The  cancer  sensi- 
bility quotient  is  obtained  by  dividing  the  skin 
dose  with  the  cancer  dose,  i.e.,  170-^-150—1.15. 
By  biological  tests  we  found  that  the  erythema 


TABLE    I. CLASSIFICATION  OF  UTERINE 

CARCINOMATA 

Group  I.    Carcinomata  which   are  clearly  operable  after  a  physical 
examination. 

a.  Cases  treated  with  pre-operative  radiation  and  panhysterectomy. 

b.  Cases  treated  with  panhysterectomy  and  postoperative  radiation. 

c.  Cases  treated  only  with  radiation. 

Groltp  II.    Carcinomata  which  are  doubtfully  operable.    'Borderline 
cases." 

a.  Cases  subjected  to  panhysterectomy  and  postoperative  radiation. 

b.  Cases  treated  only  with  radiation. 

CiROtiP  III.    Carcinomata  in  which  an  operation  is  absolutely  impossible 
after  a  physical  examination. 

a.  Cases  treated  with  radiation  and  subsequent  panhysterectomy. 

b.  Cases  treated  with  an  extensive  cauterization  and  radiation. 

c.  Cases  treated  only  with  radiation. 

Group  IV.    Carcinomata  so  far  advanced  that  all  treatment  is  hopeless. 
Such  cases  are  subjected  to  radiation  for  purposes  of  palliation. 

a.  Cases  treated  with  cauterization  and  radiation. 

b.  Cases  treated  only  with  radiation. 

GROtrp  \'.    Carcinomata  that  recurred  after  a  panhysterectomy. 


TABLE  II. TOTAL  NUMBER  OF  CASES  IN  EACH 

GROUP  AND  GROSS  RESULTS 


No  Report 

Group 

Living 

Dead 

or 
Refractory 

Total 

la 

3 

3 

lb 

9 

2 

II 

Ic 

I 

I 

Total 

13 

2 

15 

Ila 

. 

5 

, 

13 

lib 

7 

2 

9 

Total 

12 

7 

3 

22 

Ilia 

2 

10 

4 

16 

Illb 

4 

9 

12 

25 

Illc 

18 

II 

12 

41 

Total 

24 

30 

28 

82 

IVa 

I 

I 

4 

6 

I\'b 

6 

16 

II 

33 

Total 

7 

17 

15 

39 

v 

9 

16 

25 

SO 

Sdmm.^ry 

Group  I 

13 

2 

IS 

Group  II 

12 

7 

3 

22 

Group  III 

24 

30 

28 

82 

Group  IV 

7 

17 

IS 

39 

Group  V 

9 

16 

25 

SO 

Grand  Total 

65 

72 

71 

20S 

skin  dose  is  about   100  mg.  e.  hrs.     Hence   the 

cancer    dose    must    be    170  :  150=  100  :  X    and 

^,     150x100     o„  4  ,  .  , 

X  =  -^^ =  88--^   mg.   e.   hrs.,   or  m  round 

170  17 

numbers  90.  It  has  been  impossible  to  install  an 
electrometer  to  verify  the  measurements  of 
Kroenig  and  Friedrich.  I  do  not  see  any  objec- 
tions to  them,  as  the  experiments  have  been  very 
scientific,  thorough,  and  accurate.  Applying  the 
law  of  the  inverse  ratio  to  these  results,  we  find 
that  the  lethal  erythema  skin  doses  are  100,  400, 
900.  1600,  2500  and  3600  mg.  e.  hrs.  for  distances 
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TABLE    III. TIME 

ELAPSED  SINCE 

TREATMENT  IN  CASES  KNOWN  LIVING  OR 

DEAD  OF  GROUP  I 

SUBGROUP   A 

SUBGROUP    B 

StlBGROUP  c 

Living 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths 

or 
Refractory 

S 

3 

2 

7 

5 

6 

S 

4 

4 

II 

4 

2 

10 

2 

7 

2 

7 

2 

I 

7 

I 

5 

I 

I 

TABLE  IV 

TIME  EL.APSED  SINCE  TREATMENT  IN  CASES  KNOWN  LIVING  OR  DEAD 

OF  GROUP 

II 

SUBGROUP   A 

SUBGROUP   B 

SUBGROCT 

c 

Living 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

or 
Refractory 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

II 

3 

4      ■ 

r 

2 

I 

2 

12 

2 

8 

8 

12 

9 

2 

3 

3 

r 

8 

8 

2 

10 

S 

4 

2 

4 

8 

5 

2 

6 

I 

6 

4 

2 

5 

3 

4 

8 

7 

2 

I 

2 

I 

4 

I 

r 

9 

9 

I 

I 

6 

I 

3 

9 

10 

II 

I 

3 

7 

10 

10 

9 

2 

9 

8 

6 

6 

6 

4 

4 

Total     2 

10 

4 

4 

9 

12 

iS 

11 

12 

82 

of  I,  2,  3,  4,  5  and  6  centimeters  respectively; 
while  the  corresponding  cancer  doses  are  90, 
360,  810,  1440,  2250  and  3240  mg.  e.  hrs. 

If  the  radium  carrier  is  placed  in  the  cervical 
canal  after  a  proper  dilatation  then  the  posterior 
wall  of  the  bladder,  and  the  anterior  wall  of  the 
rectum  are  forced  2  centimeters  distant  from  the 
radium  source.  A  ten  hour  application,  or  500 
mg.  e.  hrs.,  would  not  injure  the  bladder  or  the 


rectal  walls  to  the  extent  of  a  second  degree 
burn,  as  it  takes  4  times  150  or  600  mg.  e.  hrs. 
to  do  so.  However,  it  would  visibly  and  palpably 
damage  the  cancer  tissue  within  a  radius  of  2 
centimeters,  as  the  cancer  dose  would  be  4  times 
90  or  about  360  mg.  e.  hrs.  We  may  assume 
that  the  healthy  cells  of  the  bladder  and  the 
rectum  will  rapidly  recover  so  they  will  bear 
another    application    without    permanent    harm 
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-TIME    ELAPSED  SINCE    TREATMENT  IN  CASES  KNOWN  LIVING  OR  DEAD  OF  GROUP  IV 

AND  OF  GROUP  V 


StTBGROLT 

\ 

St^GROrP 

B 

SUBGROtrP 

c 

Livinj; 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

or 
Refractory 

Living 

Dead 

No  Report 

Vrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Yrs. 

Mths. 

Refractory 

2 

0 

I 

4 

lO 

4d 

ays 

II 

3 

9 

8 

2.^ 

7 

4 

I 

lO 

I 

5 

2 

I 

4 

3 

3 

s 

0 

2 

6 

I 

,? 

5 

lO 

II 

I 
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2 

7 

lO 

6 
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7 

3 

2 

3 

2 

.? 

2 

3 

8 
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1 

4d 

ays 

3 

i 

5 

I 

5 

i 

3d 

ays 

i 

8d 

ays 

12  d 

ays 

' 

II 

2 

1           1 

1 

6d 

ays 

;           ' 

6d 

ays 

after  an  interval  of  12  to  14  hours,  and  so  on  until 
seven  treatments  of  500  mg.  e.  hrs.  each  have 
been  appUed  on  7  consecutive  days,  i.e.,  a  total 
amount  of  3500  mg.  e.  hrs.,  the  amount  neces- 
sary to  degenerate  all  carcinoma  cells  as  far  as  the 
bony  pehdc  wall.  As  a  matter  of  fact  cystoscopic 
examinations  made  at  10  day  intervals  and  ex- 
tended over  a  period  of  6  weeks  have  verified 
the  correctness  of  the  assumption.  We  have 
never  observed  a  marked  change  in  the  bladder 
mucosa  except  an  intense  reddening.  We  have 
obtained  postmortem  examinations  in  2  patients, 
who  succumbed  after  a  recession  of  the  cancer 
tumor  by  radium-rays.  As  soon  as  we  have  com- 
pleted the  microscopic  examinations  of  all  the 
pehdc  tissues,  I  will  be  able  to  know  whether  the 
amount  of  radium  element  in  milligram  hours 
actually  did  degenerate  carcinoma  cells  adjacent 
to  the  bony  pelvis. 

The  patient  is  subjected  to  careful  re-examina- 
tions 10,  30,  and  then  every  45  days  for  2  years 
and  every  3  months  for  an  additional  3  years. 
Exact  records  are  made  each  time.  They  note  the 
visible  findings  of  cervix,  vagina,  bladder,  and 
rectum,  and  the  palpable  conditions  of  the 
uterus,  parametria,  and  regional  lymph  glands 


obtained  by  vaginal  and  rectal  palpation.  The 
radium  treatment  is  not  repeated  unless  a  recur- 
rence has  taken  place. 

The  after-treatment  also  must  comprise  ade- 
quate drainage  of  the  uterine  cavity.  Pyometra 
has  been  frequently  observed.  In  such  cases,  a 
soft  rubber  T  drain  is  inserted  into  the  uterine 
cavity  after  each  removal  of  the  radium  carrier 
and  continued  for  several  weeks  after  termination 
of  the  treatment,  until  the  secretion  is  reduced 
to  a  clear  and  negligible  amount. 

Three  to  four  weeks  after  treatment  a  careful 
examination  reveals  a  visible  and  palpable  de- 
crease of  the  cancer  area.  The  cervix  shows  local 
heahng.  The  uterus  is  palpable  and  movable, 
the  parametria  are  softer  in  consistency,  reduced 
in  size  and  again  movable  and  very  often  rendered 
free  of  any  induration. 

Such  favorable  results  can  be  obtained  only  by 
a  careful  selection  of  cases.  The  cases  are 
divided  into  five  groups:  (i)  cases  which  are 
clearly  operable  after  a  physical  examination; 
(2)  cases  which  are  doubtfully  operable,  "the 
borderline  cases";  (3)  cases  in  which  an  operation 
is  absolutely  impossible;  (4)  cases  so  far  ad- 
vanced that  all  treatment  is  hopeless;  and  (5) 
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cases  in  which  there  has  been  a  recurrence  after 
abdominal  panhysterectomy.  The  technique  de- 
scribed is  indicated  and  can  be  successfully  appHed 
only  in  cases  of  groups  2  and  3.  It  is  absolutely 
useless  in  cases  of  group  4,  the  terminal  cases.  It 
is  impossible  of  execution  in  cases  of  group  5  on  ac- 
count of  the  absence  of  the  uterus.  Cases  in 
group  I,  of  course,  are  subjected  to  abdominal 
panhysterectomies  after  a  preHminary  radiation. 
Properly  selected  cases  reveal  a  visible  and 
palpable  subsidence  of  the  cancer  growth  after  a 
correctly  applied  radium  course.  A  panhysterec- 
tomy could  be  easily  performed.  The  operation 
would  not  present  unsurpassable  technical  diffi- 
culties. Could  the  dangers  of  an  added  operation 
hold  out  to  the  patient  a  more  favorable  progno- 
sis? Out  of  a  total  of  208  uterine  cancers  treated 
from  April  i,  1914,  to  April  i,  1920,  with  radium, 
22  cases  were  assigned  to  group  2  and  82  cases 
to  group  3.  Thirteen  of  group  2  were  subjected 
to  an  abdominal  panhysterectomy  after  a  reces- 
sion of  the  diseased  tissues  to  an  apparently 
normal  state  after  radium  treatment.  Of  these. 
5  are  living  and  5  have  succumbed  to  the  opera- 
tion and  3  did  not  report.  Nine  of  group  2  were 
treated  with  rays  only — 7  are  alive  and  well,  and 
2  have  died.  Sixteen  cases  of  group  3  were  sub- 
jected to  panhysterectomies  after  an  apparently 
local  healing.  Two  of  these  are  living,  while  10 
have  succumbed  and  4  did  not  report.  Twenty- 
five  cases  were  subjected  to  an  excochleation, 
cauterization,  and  radium  treatment.  Four 
cases  are  living,  but  9  died  and  12  did  not  report. 
Forty-one  cases  were  treated  with  radium  only. 
18  of  these  are  well  and  free  of  recurrence,  while 
II  died  and  12  did  not  report.  See  Tables  i,  2,  3, 
4  and  5.  They  also  state  the  time  elapsed  since 
treatment  of  those  living  and  known  dead.  Pa- 
tients treated  with  radium  only  and  not  subjected 
to  panhysterectomy,  excochleation  or  cauteriza- 
tion have  a  better  chance  all  around. 


If  local  healing  is  obtained  we  should  not  sub- 
ject the  patient  to  an  unnecessary  operation. 
Preliminary  excochleation  and  cauterization  also 
do  not  offer  the  patient  any  additional  benefits. 
They  render  her  chances  less  favorable  in  spite  of 
the  added  physical  and  material  sacrifices. 

Recurrences  after  a  local  healing  of  the  car- 
cinoma with  radium  appear  within  6  to  9  months, 
rarely  later,  following  the  termination  of  the 
treatment.  It  is  a  noteworthy  fact  that  such  re- 
currences are  very  refractory  to  radiations,  prob- 
ably due  to  the  heavy  connective-tissue  reparative 
process.  Exceptionally  an  arrest  and  recession 
of  the  recurrence  may  take  place.  If  the  growth 
does  not  react  to  the  treatment  and  if  the  recur- 
rence is  confined  to  the  uterus,  we  then  advise 
surgical  eradication.  Should  the  recurrence 
appear  in  the  regional  lymph  nodes  we  have  sub- 
jected the  patients  to  laparotomy,  buried  canals 
into  the  tumor  masses,  in  which  we  placed  rub- 
ber tubing.  The  tubes  are  secured  with  silk 
stitches  to  the  parietal  peritoneum  of  the  poste- 
rior abdominal  wall  and  also  to  stab  incisions  in 
the  anterior  abdominal  wall.  The  length  of  the 
tubes  must  be  carefully  determined.  The  radium 
applicators  are  secured  to  a  heavy  silver  wire 
which  easily  adapts  itself  to  the  course  of  the 
tubing.  Two  to  four  applications  of  50  milligrams 
radium  element  of  10  hours  each  and  intervals  of 
12  to  36  hours  between  applications  are  given. 

We  have  subjected  5  patients  to  the  procedure 
without  any  apparent  benefits.  Two  patients 
succumbed  to  peritonitis.  Three  had  a  tedious 
convalescence.  Of  the  latter  one  succumbed  6 
weeks  later.  She  bad  a  large  metastasis  in  the 
liver.  Another  one  expired  6  months  later  from  a 
carcinomatosis.  The  third  one  reported  not  to  be 
relieved  and  has  not  been  heard  from  since.  In 
spite  of  these  discouraging  results  we  will  con- 
tinue the  treatment  in  specially  selected  cases 
of  such  recurrences. 
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EXPERIMENTAL    LIGATION    OF    THE    HEPATIC    ARTERY 

A  Preliminary  Note 
By  MOSES  BEHREXD,  ^ED.,  Philadelphia 


THE  death  of  the  patient  in  the  case 
reported    below    led    me    to    make    a 
study  of   the  experimental  ligation   of 
the  hepatic  artery. 

Morris  Blumfield,  age  12,  admitted  to  the  Mt. 
Sinai  Hospital,  May  6,  iqiq.  The  child  had  been 
run  over  by  a  wagon,  the  wheels  apparently  having 
passed  over  the  region  of  the  epigastrium.  Although 
no  signs  of  an  external  injury  could  be  seen,  t  was 
evident  that  the  boy  was  suffering  from  a  severe 
internal  injury.  He  was  shocked;  his  abdomen  was 
rigid  throughout,  but  more  marked  rigidit}'  was 
present  in  the  upper  abdomen.  A  diagnosis  of 
internal  haemorrhage  was  made.  On  opening  the 
abdomen    in    the    epigastric    region    the    peritoneal 


Eig.  I.  Showing  the  effects  of  ligation  of  the  hepatic 
artery  in  a  rabbit.  Necrosis  of  the  liver.  The  cardiac 
end  of  the  stomach  has  been  severed  and  turned  over  the 
stomach  to  show  the  ligature  on  the  hepatic  arterj'. 


cavity  was  "ound  filled  with  blood.  A  careful  search 
for  the  bleeding  revealed  a  severed  hepatic  artery. 
The  caudal  end  was  bleeding  profusely,  the  cephalic 
end  was  plainly  seen  and  practically  no  blood  was 
coming  from  it.  Both  ends  were  tied  and  the  abdo- 
men was  closed  without  drainage.  The  boy  did  very 
well  for  10  days,  and  we  were  hopeful  of  his  ultimate 
recovery,  but  on  the  eleventh  day  there  was  a 
perceptible  change  in  the  facies.  Some  jaundice  was 
present  and  signs  of  progressive  emaciation  were 
evident.  He  vomited  occasionally.  He  presented 
the  picture  of  an  individual  suffering  from  acute 
yellow  atrophy  of  the  Hver.  He  died  on  the  four- 
teenth day  after  operation.  No  postmortem  was 
obtained. 

The  writer  was  not  satisfied  as  to  the  exact 
cause  of  death  in  this  case,  although  he  was 
of  the  opinion  that  ligation  of  the  hepatic 
artery  was  responsible.  As  this  could  not  be 
proved  by  autopsy,  it  was  decided  to  repro- 
duce the  injury  in  animals  and  watch  the 
effect.  Through  the  courtesy  of  J.  Parsons 
Schaeffer,  professor  of  anatomy,  Baugh  Insti- 
tute of  Anatomy,  Jefferson  Medical  College, 
an  opportunity  was  given  us  to  make  this 
experiment.  Professor  Schaeffer  allowed  us 
the  free  use  of  his  experimental  laboratory, 
and  his  advice  and  co-operation  assisted  us 
greatly  in  the  conduct  of  our  experiments. 
Associated  with  me  were  H.  E.  Radasch 
and  B.  Lipschitz,  the  former  doing  the  histo- 
logical work,  the  latter  assisting  me  at  the 
operations.  My  thanks  are  due  these  co- 
workers for  their  valuable  advice  and  assist- 
ance. 

Our  first  experiment  consisted  in  ligation 
of  the  main  trunk  of  the  hepatic  artery.  This 
artery  was  recognized  by  its  course  over  the 
structures  contained  in  the  reflected  portion 
of  the  gastrohepatic  omentum.  The  artery 
is  small  but  the  operation  can  be  greatly 
expedited  if  a  pad  is  placed  under  the  animal's 
back.  This  brings  the  structures  around  the 
foramen  of  Winslow  nearer  the  surface. 

The  animal  gradually  failed,  there  was  a 
marked  loss  in  weight,  the  respirations  became 
more  rapid,  and  death  occurred  on  the  fifth 
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day  following  operation.  At  postmortem,  a 
marked,  acute  yellow  atrophy  of  the  liver  was 
noted  (Fig.  i) .  There  were  deposits  of  yellow- 
stained  lymph  on  the  diaphragm  and  stomach. 
In  order  to  prove  that  the  hepatic  artery  had 
been  tied  the  femoral  and  carotid  arteries 
were  injected  with  red-colored  starch.  It 
was  also  shown  in  the  drawing  that  the 
arteries  of  the  abdomen  were  all  thoroughly 
injected,  but  that  the  injection  stopped  at 
the  point  of  ligation. 

This  operation  was  performed  up  to  the 
present  time  on  eight  animals  and  all  suc- 
cumbed in  from  24  hours  to  5  days.  The 
pictures  presented  at  autopsy  were  like  that 
shown  in  the  illustration,  but  in  varying  de- 
grees of  intensity. 

In  a  few  of  the  experiments  the  right  or  the 
left  hepatic  artery  was  tied.  This  resulted  in 
giving  us  the  same  picture  but  the  lesion  was 
limited  to  the  area  supplied  by  the  branch 
tied  at  operation. 


Coincidently  with  these  experiments  our 
studies  in  the  anatomical  laboratory  of  the 
Daniel  Baugh  Institute  were  conducted. 
The  illustrations^  showing  the  hepatic  artery 
in  close  relation  to  the  cystic  duct  (6  per  cent 
in  the  cadaver)  impressed  upon  us  the  im- 
portance of  a  knowledge  of  the  anatomy  and 
of  the  variations  of  these  structures  which 
are  found  in  the  region  of  the  foramen  of 
Winslow. 

There  is  no  doubt  in  the  author's  mind 
that  some  unexplainable  deaths  following  the 
operation  of  cholecystectomy  may  be  due  to 
the  ligation  of  the  hepatic  artery.  This  can 
be  avoided  by  opening  at  operation  the  gastro- 
hepatic  omentum.'- 

Upon  completion  of  these  experiments  and 
others  relating  to  the  gall-bladder  and  ducts, 
a  full  report  of  the  findings  will  be  given. 

ij.  Am.  M.  Ass.,  1Q19,  Ixxiii,  832-805. 

-  The  reader  is  referred  to  a  paper  to  be  published  shortly  in  the 
Journal  of  the  American  Medical  Association,  illustrating  this  point. 
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THE    UTILITY    OF   THE    RUBBER   TUBE   IN   INTESTINAL    SURGERY 

By  D.  C.  BALFOUR,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 


THE  difficulties  which  not  infrequently 
confront  the  surgeon  in  carrying  out 
operations  on  the  large  and  small  in- 
testine are  to  a  considerable  degree  overcome 
by  his  familiarity  with  the  established  prin- 
ciples of  intestinal  surgery,  his  ability  to  em- 
ploy technical  methods  of  proved  value  and 
to  utilize  the  various  mechanical  devices 
which,  in  the  development  of  the  surgery  of 
the  gastro-intestinal  tract,  have  been  devised 
to  meet  special  conditions  arising  during  the 
course  of  the  operation.  Of  such  mechanical 
devices  the  rubber  tube  deserves,  I  believe, 
more  general  and  favorable  recognition  than 
is  at  present  accorded  it.  Its  usefulness  in 
certain  intestinal  operations  has  been  so 
evident,  and  the  result  of  such  operations  so 
gratifying,  that  it  seems  advisable  again  to 
draw  attention  to  these  facts  by  presenting 
abstracts  of  case  reports  which  are  representa- 
tive of  some  of  the  conditions  under  which  we 
have  employed  the  rubber  tube,  and  which 
illustrate  the  utility  of  the  tube  in  intestinal 
surgery. 

Such  operations  as  resections  of  the  sig- 
moid, rectosigmoid  juncture,  or  upper  rectum 
for  malignancy,  are  and  always  will  be  fre- 
quently of  considerable  technical  difficulty 
and  of  relatively  high  risk.  In  our  experience 
in  the  Mayo  Chnic  the  rubber  tube  has  been 
an  important  factor  in  minimizing  such 
difficulties  and  risks,  and  it  was  in  certain 
cases  in  this  group  that  the  tube  was  first 
employed  as  an  aid  in  accomplishing  a  safe 
axial  anastomosis.  Its  value,  under  these 
circumstances,  had  been  recognized  for  several 
years;  Rutherford  Morison,  Lockhart  Mum- 
mery and  other  English  surgeons,  were  early 
advocates  of  its  merit,  and  it  had  been  em- 
ployed in  the  Mayo  Clinic  for  some  time  pre- 


vious to  1910,  when  I  described  the  technique 
of  "tube-resections"  of  the  sigmoid  as  then 
carried  out  in  the  clinic.  Since  that  time 
certain  modifications  in  the  operative  tech- 
nique then  described  have  been  found  ad- 
vantageous; and,  as  is  so  frequently  true,  the 
higher  efficiency  which  has  come  from  such 
improvement  in  technical  methods  has  made 
possible  not  only  better  results,  but  a  definite 
increase  in  "  operability. "  We  have  accepted 
as  operable  and  successfully  removed  malig- 
nant tumors  of  the  lower  sigmoid  or  upper 
rectum,  the  operability  of  which,  without  the 
aid  of  the  tube  in  the  operation,  would  be  at 
least  highly  questionable. 

The  tube  used  in  such  cases  is  Ya  inch  in 
diameter  with  ^  inch  caliber,  with  a  lateral 
eye  about  i  inch  from  its  upper  end.  After 
the  resection  is  made,  the  surgeon  introduces 
the  tube  through  the  open  end  of  the  lower 
segment  and  passes  it  downward  through  the 
rectum  and  anus.  There  it  is  secured  by  an 
assistant  and  traction  exerted  upon  it  until 
the  upper  end  of  the  tube  is  brought  below 
the  level  of  the  cut  end  of  the  lower  segment. 
The  two  ends  of  bowel  are  now  approximated, 
properly  aligned,  and  fixed  by  a  stay  suture  in 
the  middle  of  one  lateral  wall  and  a  second 
stay  suture  at  a  corresponding  point  at  the 
opposite  side.  At  this  latter  point  a  heavy 
chromic  catgut  suture  is  begun.  This  suture 
is  introduced  from  the  mucous  side  and  in- 
cludes the  mucous  and  muscular  layers  of  the 
intestinal  wall  and  is  continued  posteriorly 
in  this  manner  until  the  stay  suture,  which 
was  first  placed,  is  reached.  Our  experience 
has  been  that  if  No.  2  chromic  catgut  is  used 
and  special  care  is  taken  to  approximate  the 
mucous  membrane  so  that  it  does  not  extrude 
outside  the  bowel  wall,  a  most  satisfactory 
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Fig.  I.    Beginning  of  posterior  suture  line. 


closure  posteriorly  can  be  secured  (Fig.  i). 
When  the  circular  anastomosis  is  completed 
in  the  usual  manner  by  a  continuation  of  this 
chromic  catgut  suture,  the  tube  is  passed  up 
the  bowel  by  the  assistant  until  it  reaches  a 
point  from  3  or  4  inches  to  i  foot  above  the 
level  of  the  anastomosis.  The  correct  height 
of  the  tube  must  be  gauged  by  the  ease  with 
which  it  takes  its  position  in  the  upper  seg- 
ment. The  tube,  resting  in  its  best  position 
in  the  upper  segment,  is  secured  by  a  suture  of 
heavy  catgut  placed  close  to  the  anastomosis 
line,  so  that  the  suture  will  be  invaginated 
with  the  anastomosis  later  (Fig.  2).  The 
invagination,  which  we  believe  to  be  a  very 
important  feature  of  the  operation,  is  then 


made  by  grasping  the  lower  segment  with  line 
toothed  forceps  at  a  point  of  about  i  inch 
below  the  line  of  anastomosis;  and  by  means 
of  these  forceps  the  lower  segment  is  sup- 
ported while  the  assistant  pulls  downward 
on  the  tube  until  the  anastomosis  line  is 
drawn  into  the  lower  segment,  and  the  anasto- 
mosis is  completely  covered  (Fig.  3).  The 
loose  ring  of  the  lower  segment  is  then  fixed 
to  the  upper  segment  by  three  or  four  inter- 
rupted sutures  (Fig.  4).  The  bowel,  at  the 
site  of  the  anastomosis,  then  has  the  same 
appearance  as  that  of  a  small  intussusception. 
In  some  cases  it  is  not  possible  to  produce 
such  an  invagination  because  of  the  extent  of 
the   resection,    and   in   some   instances   it   is 
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Fig.  2.    Anastomosis  completed;  bowel  ready  for  invagination. 


not  even  possible  perfectly  to  unite  the  two 
ends  of  the  bowel  over  the  tube.  It  is  sur- 
prising, however,  to  observe  the  excellent  im- 
mediate and  ultimate  results  in  such  un- 
satisfactory cases;  and  even  in  cases  in  which 
a  visible  defect  in  the  line  of  the  anastomosis 
was  present  (usually  on  the  posterior  side) 
a  satisfactory  convalescence  has  ensued. 
When  a  faecal  fistula  does  occur,  spontaneous 
closure  can  be  anticipated.  In  the  majority 
of  cases  it  is  quite  safe  to  close  the  abdomen 
without  drainage. 

REPDRT    OF    CASES 
RESECTION    FOR    CANCER    OF    THE    SIGMOID 

Case  i  (A261807).  Miss  E.  E.  H.,  age  26, 
presented  herself  at  the  clhiic  February  27,  iqiq. 
She  gave  a  history  of  having  had  symptoms  sug- 
gestive of  a  partial  obstruction  of  the  large  bowel. 


beginning  December,  igi8;  these  symptoms  became 
more  definite  and  severe  until  January,  191 9,  when 
obstruction  was  complete  and  operation  imperative. 
The  surgeon,  finding  the  obstruction  in  the  sigmoid 
due  to  a  mass  apparently  malignant,  considered  any 
attempt  to  remove  the  tumor  inadvisable  and  per- 
formed a  colostomy.  Six  weeks  later  the  patient 
arrived  at  the  clinic  in  fairly  good  physical  condition 
and  with  only  a  moderate  weight  loss.  Examination 
showed  a  well  functionating  colostomy  and  a  mass 
in  the  left  pelvis  which  could  be  easily  outlined,  both 
by  vagina  and  by  rectum.  An  X-ray  examination 
showed  an  obstruction  of  the  colon  about  5  inches 
above  the  rectosigmoid.  The  absence  of  any  evi- 
dence of  metastasis,  the  good  condition  of  the  patient 
and,  particularly,  our  previous  experience  in 
such  cases,  led  us  to  advise  exploration.  March  6, 
1919,  an  abdominal  exploration  was  made  (W.  J. 
Mayo).  An  incision  i  inch  to  the  left  of  the  midline 
gave  easy  access  to  the  growth  in  the  sigmoid. 
The  growth  proved  to  be  a  constricting  cancer,  of 
the   napkin-ring   variety,    situated   about   4   inches 
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above  the  rectosigmoid  juncture.  Resection  seemed 
feasible  and,  after  the  separation  of  the  colostomy 
from  the  abdominal  wall,  a  portion  of  the  sigmoid, 
including  both  the  colostomy  and  the  growth,  was 
removed.  Because  of  the  firm  attachment  of  the 
sigmoid  to  the  left  ovary  and  tube,  it  was  necessary 
to  remove  both  of  these  structures.  An  end-to-end 
union  was  then  accomplished  over  a  tube  in  the 
manner  described  above;  the  former  abdominal 
incision  was  widely  excised  before  closing,  and  two 
rubber  tissue  drains  were  carried  down  to  the  site  of 
the  anastomosis.  The  patient  had  a  most  satis- 
factory convalescence;  the  tube  was  removed  on  the 
eighth  day,  and  both  the  new  incision  and  the  former 
incision  were  healed  when  she  left  for  home  three 
weeks  after  operation.  Her  present  condition  is 
excellent,  and,  although  malignancy  at  such  an  age 
is  associated  with  a  gloomy  prognosis,  some  prospect 
of  cure  can  be  entertained. 

Case  2  (A185641).  Mrs.  H.  C.  L.,  age  41,  came 
to  the  clinic  February  14,  191 7,  giving  a  history  of 
symptoms  of  obstruction  of  the  sigmoid  over  a 
period  of  the  past  22  months.  A  mass  could  easily 
be  identified  in  the  suprapubic  region,  and  on  bi- 
manual examination  it  proved  to  be  in  the  left  pelvis. 
Exploration  was  carried  out  February  24,  1Q17  (J.  C. 
Masson).  A  cancer  of  the  left  rectosigmoid  was 
found,  the  mass  being  adherent  to  the  uterus,  the 
left  broad  ligament,  and  the  left  lateral  wall  of  the 
pelvis.  It  had  all  the  characteristics  of  a  malignant 
process  and  was  clearly  inoperable.  Colostomy  was 
done  and  radium  treatments  advised.  In  January, 
1918,  the  patient  had  1600  milligram  hours,  in  Au- 
gust, 1900  milligram  hours,  and  in  January,  1919, 
4200  milligram  hours.  At  each  examination  the 
mass  was  distinctly  smaller,  with  a  corresponding 
decrease  in  symptoms,  such  as  pain  and  discharge. 
In  November.  1919,  the  patient  returned  to  the 
clinic,  requesting  to  have  the  colostomy  closed. 
She  was  in  excellent  general  health,  weighed  224 
pounds,  and  the  absence  of  symptoms  showed,  at 
least,  that  the  former  malignant  mass  was  inactive. 
On  examination  of  the  lower  segment  through  the 
colostomy  opening,  the  finger  could  not  be  passed 
because  of  the  contraction  which  had  taken  place 
beyond  the  site  of  the  former  growth.  Bimanual 
examination  showed  a  small  nodular  movable  mass 
high  in  the  pelvis.  A  second  operation  was,  there- 
fore, performed  November  15  (J.  C.  ^Masson). 
The  portion  of  the  sigmoid  in  which  the  radium  had 
been  used  was  in  an  atrophic  condition,  with 
marked  thickening  of  the  intestinal  walls  and,  be- 
cause of  the  extent  of  this  induration,  it  was  neces- 
sary to  remove  about  14  inches  of  the  colon;  the 
resected  portion  contained  the  colostomy  and  the 
thickened  bowel.  The  operation  was  unusually 
difficult  because  of  a  short  lower  segment,  the 
patient's  obesity,  and  the  fixity  of  the  segments  of 
intestine.  The  anastomosis,  however,  was  finally 
accomplished  over  a  rubber  tube  by  interrupted 
sutures  of  chromic  catgut,  the  bowel  being  intus- 
suscepted  about  i  inch.     The  anastomosis  was  care- 


Fig.  3.  Final  relationship  of  the  bowel  and  rubber  tube 
(diagrammatic). 

fully  protected  by  suturing  the  omentum  over  it,  and 
the  uterus  fixed  to  the  anterior  aspect  of  the  anasto- 
mosis. It  was  dilftcult  to  determine  from  the  gross 
appearance  of  the  sigmoid  whether  or  not  any 
active  cancer  cells  were  present;  it  was  very  in- 
teresting, important,  and  gratifying  to  find  that 
repeated  pathological  examinations  did  not  show  any 
evidence  of  malignancy.  The  wound  was  closed 
without  drainage;  the  patient  made  a  satisfactory 
convalescence,  and  left  for  her  home  December  17, 
1919. 

RESECTION     FOR     DIVERTICULITIS     OF     THE     SIGMOID 

Case  3  (A35613).  Mrs.  J.  G.  F.,  age  52,  had  had 
an  exploratory  operation  elsewhere  in  March,  1909, 
because  of  symptoms  referable  to  the  sigmoid  re- 
gion; and  at  the  exploration  three  diverticula  were 
observed  in  the  sigmoid  over  an  area  of  about  2.5 
inches.  A  conservative  operation  was  done,  but 
leakage  developed  at  the  site  of  the  operation  and  a 
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Fig.  4.    Operation  completed. 


faecal  fistula  persisted  and  was  chiefly  the  reason 
for  which  the  patient  presented  herself  at  the  clinic. 
Exploration  (the  closure  of  the  fistula  being  the 
primary  object)  was  clearly  advisable,  and  was 
done  March  24,  iqio  (C.  H.  Mayo).  A  divertic- 
ulitis of  the  sigmoid  was  found  which  was  adherent 
to  the  small  intestine  and  connected  with  a  small 
abscess  in  the  abdominal  wall.  After  the  separation 
of  these  various  adhesions,  the  sigmoid  was  resected 
and  an  anastomosis  carried  out  by  the  tube  method, 
as  described  above.  The  patient  made  a  most 
satisfactory  convalescence  and  has  remained  well. 
The  tube,  then,  can  be  used  in  certain  cases  of 
diverticulitis  in  a  manner  similar  to  that  described, 
but  it  is  not  employed  so  frequently  as  in  operations 
for  cancer  of  the  sigmoid  because  of  the  fact  that  the 
mass  in  diverticulitis  is  usually  in  the  upper  sig- 
moid and  can  be  mobilized  without  much  difficulty. 
Resection  therefore,  is  usually  made  in  diverticulitis 
by  the  Mikulicz  three-stage  method  and  when 
immediate  axial  anastomosis  is  indicated  the  pro- 
cedure is  not  particularly  difficult. 


In  cases  in  which  primary  resection  is 
advisable,  a  satisfactory  and  safe  method  to 
employ  is  that  advised  by  C.  H.  Mayo.  After 
a  circular  anastomosis  has  been  accomplished 
in  the  usual  manner,  the  entire  anastomosis 
line  is  drawn  through  an  opening  made  at  a 
suitable  point  in  the  omentum  and  attached  to 
the  peritoneum  at  the  incision  in  such  a  manner 
that  the  suture  line  shows  after  the  perito- 
neum  is   closed. 

The  wound  can  then  be  closed  without 
drainage,  or,  if  it  is  preferred,  with  mural 
drainage.  This  method  has  given  us  most 
satisfactory  results.  The  general  abdominal 
cavity  is  effectively  walled  off  by  the  omen- 
tum; and,  should  any  leakage  occur,  such 
drainage  has  no  difficulty  in  finding  its  way 
into  the  incision. 
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REPAIR    OF   F^CAL   FISTULA 

Case  4  (A291805).  Mrs.  M.  A.  H.,  age  46, 
came  to  the  clinic  October  3.  igig,  because  of  a 
fascal  fistula.  An  abstracted  history  shows  that  she 
had  been  perfectly  well  until  about  2  years  before 
when  she  had  an  attack  of  severe  abdominal  pain 
in  the  left  lower  abdomen  lasting  3  or  4  hours, 
which  was  to  some  extent  relieved  by  hot  appli- 
cations. Until  May,  1919,  she  continued  to  have 
these  attacks,  which  usually  lasted  about  3  or  4 
hours  and  occurred  at  intervals  of  3  or  4  months. 
In  May,  1919,  an  attack  developed  as  usual  ap- 
parently, but  could  not  be  relieved  by  the  usual 
measures,  and  after  it  had  continued  for  about  a 
week  the  patient  was  operated  on  elsewhere  and  6 
inches  of  the  sigmoid  resected,  anastomosis  being 
made  by  means  of  the  Murphy  button.  The  patho- 
logic report  made  at  the  time  on  the  specimen  ex- 
cised was  "small  round-cell  sarcoma."  The  patient 
developed  a  fistula  3  days  after  the  operation,  suf- 
fered a  great  deal  of  general  pain  throughout  the 
abdomen,  and  failed  to  show  any  improvement. 
In  the  physical  examination  carried  out  at  the  clinic 
on  her  arrival,  the  chief  finding  was  a  mass  in  the 
right  pelvis,  apparently  on  the  rectal  shelf,  of  a 
rather  nodular  character,  and  considered  to  be  a 
recurrence  of  the  malignant  process.  It  seemed 
advisable  to  explore,  however,  and  to  close  the  fistula 
if  feasible.  Exploration  was  carried  out  October  24, 
1919  (W.  E.  Sistrunk).  Fortunately  no  evidence  of 
malignancy  could  be  demonstrated.  The  mass 
which  could  be  palpated  before  operation,  proved  to 
be  an  induration  due  to  scar  tissue  which  appeared  to 
be  the  result  of  the  previous  operation.  The 
dissection  of  the  fistulous  tract  led  to  the  site  of  the 
former  operation  and  at  this  point  in  the  sigmoid 
there  was  considerable  thickening  and  the  bowel  was 
firmly  adherent  to  the  posterior  wall  of  the  uterus. 
Having  liberated  the  bowel,  it  was  necessary  to  ex- 
cise the  segment  of  indurated  sigmoid,  which  was  a 
matter  of  some  difficulty  because  of  the  firm  inflam- 
matory changes  which  had  taken  place.  Anastomosis 
was  made  over  a  tube  in  the  typical  manner,  the  tube 
being  of  particular  assistance  because  of  the  fixity 
of  the  segments  of  bowel.  The  patient  had  a  very 
satisfactory  convalescence;  a  slight  difliculty  in  the 
passage  of  faecal  matter  through  the  tube  was  over- 
come by  the  manipulation  of  a  catheter  through  the 
rectal  tube. 

USE  OF  THE  TUBE  ALONE  IN  CHRONIC  AND  SUBACUTE 
OBSTRUCTION 

Case  5  (A177159).  Mrs.  J.  D.,  age  39,  came  to 
the  clinic  November  6,  1916,  complaining  of  attacks 
at  irregular  intervals  of  great  abdominal  distress 
due  to  an  enormous  distention  of  the  abdomen  with 
gas,  with  marked  respiratory  distress  and  cardiac 
pain.  The  attacks  lasted  frequently  for  from  2  to 
4  days  and  were  associated  with  a  great  deal  of  pain 
in  the  joints,  especially  the  legs  and  shoulders. 
The  patient  was  rarely  entirely  free  from  distress, 
although  there  were  periods  of  from  12  to  24  hours 


when  she  was  reasonably  comfortable.  Gas  was  ex- 
pelled by  rectum  and  through  a  fistula  which  ex- 
isted in  one  of  the  abdominal  incisions.  The  sig- 
nificant findings  in  the  physical  examination  were  the 
marked  abdominal  tympany,  associated  with 
visible  intestinal  peristalsis,  four  scars  of  previous 
abdominal  operations,  and  general  evidences  of 
chronic  infection,  particularly  in  the  joints  of  the 
feet  and  hands.  The  history  leading  up  to  the 
present  condition  was,  chiefly,  that  4  years  before, 
following  a  severe  attack  of  abdominal  pain,  the 
appendix,  uterus,  and  some  gall-stones  were  re- 
moved elsewhere.  Four  weeks  later  it  was  necessary 
to  do  an  ileosigmoidostomy  because  of  obstruction. 
For  the  following  years  the  patient  had  compara- 
tively good  health,  but  finally  the  intestines  became 
obstructed  again  with  formation  of  the  faecal  fistula 
and  in  May,  1916,  she  was  again  operated  on.  The 
fistula  was  closed  and  several  loops  of  small  intestine 
liberated.  Following  this  operation  the  patient 
continued  to  have  the  symptoms  which  have  been 
described.  At  operation  November  17,  1916, 
(E.  S.  Judd),  a  condition  of  general  intestinal  pare- 
sis was  found.  No  point  of  definite  obstruction  could 
be  determined.  The  small  intestine,  the  caecum, 
and  the  transverse  and  descending  colon  w-ere  es- 
pecially dilated.  Because  of  the  repeated  operations 
and  the  general  character  of  the  obstruction,  there 
was  apparently  no  method  of  anastomosis  by  which 
a  good  result  could  with  certainty  be  accomplished. 
A  long  rectal  tube  was  passed  by  rectum  through 
the  existing  anastomosis  and  continued  for  about 
1 8  inches  into  the  small  intestine.  Immediately  a 
great  quantity  of  gas  and  faecal  matter  passed,  and  it 
was  decided  to  leave  the  tube  in  place  as  long  as  pos- 
sible in  the  hope  that  in  the  inevitable  reformation  of 
adhesions  it  would  act  in  the  role  of  a  splint,  and 
W'ould  support  the  bowel  so  that  disabling  de- 
formity would  not  later  occur.  In  a  recent  report 
the  patient  states  that  she  has  remained  w^ell  and 
free  from  the  intestinal  disturbances  for  which  the 
operation  was  carried  out. 

This  case  is  a  striking  illustration  of  the 
value  of  the  tube  in  those  cases  of  chronic  or 
subacute  obstruction  developing  as  a  late 
result  after  repeated  operations.  When  the 
tube  can  be  employed  in  such  cases  the  un- 
certainty, which  is  so  frequently  felt  by  the 
surgeon,  is  converted  into  an  assurance  that 
the  segment  of  the  intestine  which  has  been 
supported  by  the  tube  will  be  so  molded  in  the 
new  mat  of  adhesions  that  future  obstruction 
at  that  point  is  most  unlikely  to  occur. 

A  case  similar  in  some  features  to  the  fore- 
going one,  and  having  added  points  of  in- 
terest, is  the  following: 

Case  6  (A25359S).  Miss  M.  G.,  age  20,  came  to 
the  clinic  December  16,  1918,  with  a  complaint  of 
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suffering  daily  from  great  accumulations  of  gas. 
This  bloating  usually  came  on  between  4  and  6  in 
the  afternoon;  belching  huge  quantities  of  gas  and 
slight  vomiting  usually  gave  partial  relief.  On  two 
occasions  the  patient  had  attacks  of  abdominal 
cramps,  apparently  of  great  severity;  these  were  also 
relieved  when  the  gas  was  expelled.  The  patient 
was  a  rather  unhealthy  appearing  girl,  but  no 
evidences  of  gross  disease  could  be  determined. 
The  abdomen  was  greatly  distended  and  repeated 
purgation  together  with  daily  doses  of  belladonna 
failed  to  make  any  appreciable  change  in  the  dis- 
tention. An  X-ray  examination  showed  a  hugely 
dilated  stomach,  the  bismuth  remaining  in  the 
stomach  for  three  days,  and,  although  it  was  not 
possible  to  demonstrate  positively  that  a  pyloric 
lesion  was  present,  surgical  interference  seemed 
indicated. 

On  January  2.  191 9,  an  abdominal  exploration 
was  done  (D.  C.  Balfour).  General  exploration 
immediately  confirmed  the  physical  examination 
and  the  X-ray  findings.  The  stomach  was  dilated  to 
great  size,  the  lower  border  reaching  almost  to  the 
symphysis.  No  actual  lesion  could  be  found  at  the 
pylorus  to  account  for  the  obstruction,  it  apparently 
being  due  to  a  mass  of  adhesioiis  extending  from  the 
hepatic  flexure  to  the  duodenum  and  pylorus. 
Beside  this  tremendous  dilatation  of  the  stomach 
was  a  dilatation  of  the  proximal  half  of  the  large 
bowel,  this  portion  of  the  colon  being  doubled  on 
itself  by  another  wide  band  of  adhesions,  stretching 
from  the  middle  of  the  ascending  colon  to  the  left 
half  of  the  transverse  colon.  The  proximal  half  of 
the  colon  was  dilated  to  about  10  or  11  inches;  the 
distal  half  was  little  more  than  normal  size.  The 
primary  cause  of  these  two  conditions  was  not 
evident.  In  the  absence  of  any  visible  lesion,  the 
most  plausible  explanation  seemed  to  be  that  either 
a  congenital  abnormality  in  the  rotation  of  the  colon 
or  some  inflammatory  process  in  childhood  had  left 
the  colon  in  such  a  relationship  that  strong  bands  of 
adhesions  were  developed  to  the  point  of  causing 
chronic  obstruction  and  producing  secondarily, 
from  traction  and  trauma,  the  adhesions  to  the 
pylorus  and  duodenum.  It  seemed  unwise,  in  any 
event,  to  attempt  any  prolonged  investigation 
(because  of  the  risk  to  the  patient  and  the  uncer- 
tainty of  securing  any  important  information)  to 
learn  the  cause  of  the  condition,  and  this  decision  was 
strengthened  by  the  fact  that  it  was  perfectly  clear 
what  was  necessary  to  be  done  to  meet  the  symp- 
toms of  which  the  patient  complained.  Gastro- 
enterostomy was  first  performed,  followed  by  colo- 
colostomy,  the  latter  anastomosis  being  made  be- 
tween the  tremendously  distended  caecum  and  the 
normal  sigmoid.  A  large  rectal  tube  was  passed 
through  the  anus,  rectum,  and  anastomosis  until 
the  end  was  about  i  foot  above  the  level  of  the  colo- 
colostomy. 

The  patient  had  a  satisfactory  convalescence, 
and  has  had  complete  relief  from  all  the  symptoms 
of  which  she  complained. 


RESECTION    OF    TR.A.XSVERSE    COLON' 

Case  7  (A263828).  Mrs.  N.  W.,  age  50.  came 
to  the  clinic  in  March,  1919,  chiefly  because  of  dis- 
comfort which  had  begun  in  the  epigastrium  about 
three  weeks  before.  This  discomfort  was  usually 
associated  with  nausea,  but  vomiting  occurred  on 
only  one  occasion.  The  pain  had  never  been  severe 
and  radiated  only  to  the  lower  abdomen;  temporary 
relief  was  secured  on  defalcation.  There  had  been 
no  diarrhoea  nor  abdominal  colic.  The  patient  also 
stated  that  for  a  period  of  thirty  years  she  had  been 
distressed  occasionally  by  a  dull,  bloated  feeling  in 
the  epigastrium,  usually  immediately  after  taking 
food.  The  character  of  the  distress,  which  had 
developed  recently,  its  radiation  to  the  lower 
abdomen,  and  the  relief  on  bowel  movement,  sug- 
gested the  possibility  of  intestinal  obstruction. 
An  X-ray  of  the  colon  demonstrated  a  cancer  in- 
volving the  hepatic  flexure  and  the  first  part  of  the 
transverse  colon.  Exploration  was,  therefore,  ad- 
vised and  carried  out  ^larch  4,  1919  (J.  D.  Pember- 
ton).  A  huge  cancer  of  the  transverse  colon  was 
found,  involving  the  glands  in  the  transverse 
mesocolon.  The  growth  had  penetrated  the  serosa 
of  the  bowel  and  there  was  free  fluid  in  the  abdomen. 
A  hard  nodule  at  the  anterior  edge  of  the  liver 
was  excised  and  found  to  be  a  mass  of  gall-stones, 
which  had  become  encysted  following  a  perforation 
of  the  fundus  of  the  gall-bladder  into  the  liver  sub- 
stance. A  resection  of  the  transverse  colon  well 
away  from  the  tumor  was  done  and  a  direct  end-to- 
end  anastomosis  made  by  the  C.  H.  ^layo  method, 
followed  by  a  partial  cholecystectomy  with  drainage 
of  the  gall-bladder.  At  the  completion  of  the 
operation,  the  anus  was  dilated  and  the  rectal  tube 
inserted  and  left  in  until  the  twelfth  day.  The 
patient  made  a  satisfactory  convalescence  and  has 
shown  no  evidence  of  a  recurrence  up  to  the  present 
time. 

It  is  advisable  under  certain  conditions  to 
provide  a  safety  valve  for  the  large  intestine  to 
prevent  spasm  of  anal  or  rectosigmoid  sphinc- 
ters at  a  time  when  distention  of  the  colon 
should  be  guarded  against.  A  rectal  tube 
serves  such  a  purpose  excellently  and  may 
often  be  resorted  to  in  place  of  a  colostomy  or 
appendicostomy. 

CLOSURE    OF    COLOSTOMY 

Case  8  (A253976).  Rev.  J.  J.  L..  age  48,  came  to 
the  clinic  December,  191 8,  because  of  a  tumor  in 
the  left  lower  abdomen,  attacks  of  pain,  and  partial 
obstruction  for  the  past  2  years.  The  most  recent 
attack  was  about  i  week  before  the  examination  in 
the  clinic;  the  tumor  had  first  been  noted  at  this 
time.  Three  months  before  he  had  had  a  severe 
haemorrhage  of  bright  red  blood;  two  other  such 
spells  of  bleeding  had  occurred  up  to  the  time  of  his 
examination.    A  diagnosis  of  duodenal  ulcer  had  been 
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made  elsewhere.  The  physical  examination  dis- 
closed a  hard  mass  which  could  be  readily  palpated 
both  through  the  abdominal  wall  and  bimanually. 
The  X-ray  confirmed  the  clinical  diagnosis  of  cancer 
at  the  rectosigmoid  juncture.  The  patient  was  op- 
erated on  December  12.  1918  (W.  J.  Mayo).  A  Miku- 
licz three-stage  operation  was  done.  A  satisfactory 
convalescence  ensued,  and,  January  11,  a  clamp  was 
applied  to  the  spur  of  the  sigmoid.  The  further 
convalescence  placed  this  patient  in  the  small  group 
of  patients  in  whom  the  bowel  does  not  completely 
close  after  the  routine  three-stage  jNIikulicz  opera- 
tion, and  in  April,  iqiq,  he  returned.  An  extraperi- 
toneal closure  of  the  colostomy  was  done  over  a 
Smithies  stomach  tube,  which  was  introduced 
through  the  colostomy  and  pushed  do\\Ti  through 
the  anus,  with  the  upper  end  about  2  inches  above 
the  point  where  the  bowel  was  closed.  This  pro- 
cedure completed  the  satisfactory  result;  the  patient 
is  at  present  apparently  in  perfect  health. 

Ineffective  attempts  to  close  colostomies  are 
occasionally  met  with.  Successful  closing 
sometimes  requires  enough  suturing  of  the 
opening  in  the  bowel  to  constrict  the  lumen 
beyond  what  appears  to  be  the  limit  of  safety. 
The  tube  serves  a  useful  purpose  by  pre- 
venting further  contraction ;  and  by  conveying 
gases  and  faecal  matter  past  the  point  of 
closure  it  gives  the  best  possible  condition 
under  which  healing  may  occur.  In  such  cases 
the  tube  is  introduced  through  the  colostomy 
and  passed  out  of  the  anus,  leaving  the  upper 
end  about  3  or  4  inches  above  the  point  of 
closure;  it  is  removed  in  about  10  days. 

The  foregoing  abstracted  cases  illustrate 
the  wide  utility  of  a  rubber  tube  in  intestinal 
surgery,  and  I  am  convinced  that  further 
experience  in  extending  its  use  will  show 
that  in  the  past  we  have  occasionally  over- 
looked its  value  because  we  have  failed  to 
recognize,  or  have  forgotten,  certain  sound 
principles  in  the  surgery  of  the  gastro  intesti- 
nal tract.  Such  principles  could  have  been 
well  carried  out  in  certain  cases  by  the  use  of 
the  rubber  tube.  The  mechanical  functions 
of  the  tube  are  chiefly  called  upon  in  its 
employment  in  axial  anastomosis,  closure  of 
colostomy,  and  faecal  fistula  repair.  In 
such  cases,  its  first  service,  as  I  have  pointed 
out,  is  the  prevention  of  gross  leakage  from  an 
insecurely  closed  intestine.  We  have  re- 
peatedly met  with  cases  in  which  the  extent  of 
bowel  resected  has  been  so  great  or  the  seg- 
ments  so   fixed,    or   for   both   reasons,    that 


approximation  has  been  made  difficult  and 
an  unsatisfactory  union  has  resulted,  on  the 
mesenteric  side  particularly.  When,  how- 
ever, such  an  anastomosis  has  been  made  over 
a  good  sized  rubber  tube  the  results  have  been 
unmistakable  evidence  that  the  tube,  im- 
mobilizing the  two  segments  of  bowel  as  it 
does,  gives  protection  against  leakage,  be- 
cause of  the  security  against  undue  tension, 
with  the  possible  results  of  a  weakened  or 
ruptured  suture  line.  Faecal  fistulas  which 
occur  under  such  circumstances  have  been 
insignificant,  as  a  rule  healing  spontaneously 
in  a  short  time. 

A  further  and  most  important  mechanical 
function  of  the  tube  is  observed  in  its  actions 
as  a  splint.  The  danger  of  postoperative  ob- 
struction is  always  to  be  considered  in  those 
cases  in  which  extensive  scar  due  to  previous 
operative  interference  or  the  adhesions  of 
inflammatory  exudates  are  present,  for  in  the 
inevitable  reformation  of  adhesions,  the 
bowel  may  be  fixed  in  such  a  manner  that 
immediate  or  later  obstruction  is  possible. 
In  such  cases,  the  tube  within  the  bowel 
prevents  any  kinking  or  malposition  which 
might  occur  in  the  reorganization  of  the 
exudative  products  which  takes  place  in  the 
first  few  days  after  operation.  The  value  of 
the  tube  under  such  conditions  is  well  il- 
lustrated in  Case  5.  in  which  the  operation, 
which  was  anticipated  to  be  of  unusual  diffi- 
culty, high  risk,  and  dubious  results,  proved  to 
be  one  of  greatest  simplicity,  little  danger,  and 
complete  success.  It  should  be  remembered 
that  in  the  tube  we  have  available  a  means  of 
carrying  the  contents  of  the  intestine  through 
a  point  of  actual,  impending,  or  potential 
obstruction  in  the  intestinal  tract,  and  that  it 
can  serve  a  most  useful  purpose  in  cases 
in  which  such  danger  is  a  possibility. 

The  possibility  that  the  tube  may  be  of 
service  in  certain  disturbances  in  the  neuro- 
muscular mechanism  of  the  intestinal  tract  is 
suggested  by  Case  6;  although  the  immediate 
cause  of  the  condition  was  not  due  to  spasm, 
the  primary  cause  may  have  been.  During 
the  past  few  years  only  have  we  gained  any 
accurate  knowledge  of  the  neuromuscular 
mechanism  of  the  gastro-intestinal  tract. 
The  original  investigations  of   Gaskell,   and 
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the  later  work  of  Keith  and  Cannon,  have 
resulted  in  establishing  certain  facts,  the  most 
important  of  which  in  the  present  connection 
concerns  the  presence  in  the  gastro-intestinal 
tract  of  nodes  or  controUing  sphincters. 
Variations  in  the  functionating  of  these 
sphincters  cause  disturbances  in  the  section  of 
the  alimentary  tract  immediately  under  its 
control,  with  secondary  disturbances  in  seg- 
ments higher  up.  The  extent  to  which  such 
disturbances  (that  is.  tonic  spasm,  atony  due 
to  sympathetic  irritation,  or  irregular  con- 
tractions due  to  parasympathetic  irritation) 
may  be  responsible  by  reason  of  long-con- 
tinued action  for  actual  disease  in  the  gastro- 
intestinal tract  and  associated  organs  is  yet 
to  be  determined.  It  is  quite  reasonable  to 
beheve,  however,  that  abnormal  functionating 
of  such  sphincters  continued  over  a  long  period 
may,  with  the  addition  of  other  factors,  result 
in  disease  processes  which  otherwise  would 
not  have  occurred. 

One  of  the  most  interesting  anomalies  in 
the  intestinal  tract  is  congenital  dilatation  of 
the  colon  or  Hirschsprung's  disease.  No 
satisfactory  explanation  of  the  condition  has 
been  advanced,  but,  from  the  character  of  the 
dilatations  which  occasionally  occur  in  other 
portions  of  the  intestinal  tract,  it  seems  that 
chronic  spasm  of  the  rectosigmoid  sphincter 
is  an  important  factor  in  the  development  of 
the  condition.  If  this  be  true,  it  is  possible 
that  in  certain  cases  of  Hirschsprung's  dis- 
ease, some  method  may  be  devised  for  forcible 
and  repeated  stretching  of  the  sphincter  at 
the  rectosigmoid  juncture,  by  instrumenta- 
tion similar  in  principle  to  that  so  successfully 
used  in  cardiospasm.  Should  such  treatment 
be  possible,  a  formidable  operation  could  be 
avoided. 

Another  point  of  interest  to  be  mentioned  in 
this  connection  is  the  suggestion  which  has 
been  made  by  Sampson  Handley  in  his  article 
on  ileus  duplex.  He  beheves  that  certain 
cases  of  postoperative  intestinal  paresis  with 


general  peritonitis  are  due  to  spasm,  not  only 
of  the  long  sphincter  in  the  terminal  and  pelvic 
ileum,  but  also  of  the  sphincter  in  the  termi- 
nation of  the  pelvic  colon  (or  at  the  recto- 
sigmoid juncture),  and  that  the  percentage  of 
recoveries  from  operations  in  such  cases  will 
be  much  higher  if  both  the  distended  and  ob  - 
structed  ileum  and  colon  are  drained  than  if 
an  enterostomy  only  is  done.  He  accom- 
plishes this  procedure  by  an  ileocolic  anastom- 
osis (ileum  to  ascending  colon)  combined  with 
caecostomy.  In  this  manner  he  makes  cer- 
tain that  in  the  ;^^.;2,  per  cent  of  cases  in  which 
both  ileum  and  sigmoid  are  obstructed  a  safety 
valve  is  provided  in  the  catheter  colostomy. 
We  have  found  that  in  some  of  these  cases 
a  tube  introduced  through  the  rectum  could  be 
passed  beyond  the  point  of  spasm  at  the  recto- 
sigmoid, thereby  avoiding  the  necessity  of  a 
colostomy.  In  certain  cases  of  paresis,  the 
anastomosis  of  ileum  and  colon,  rather  than 
enterostomy,  should  be  given  more  considera- 
tion than  has  been  afforded  it  in  the  past. 

The  various  conditions  under  which  we  have 
employed  the  tube  frequently  necessitate 
serious  and  difficult  operations  in  which  any 
factor  which  adds  to  the  safety  of  the  opera- 
tion and  to  the  prospects  of  a  satisfactory 
result  is  most  desirable.  It  has  been  our 
experience  that  in  the  rubber  tube  such  a 
factor  is  available. 
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A   SELF-FILLING    SYRINGE    FOR   LOCAL    AN^STHESIA^ 

By  W.  WAYNE  BABCOCK,  M.D.,  F.A.C.S.,  Philadelphia 


E~  'TAL  anaesthesia  bv  weak  procaine-epi- 
nephrin  solution,  the  safest  of  all  methods 
of  anaesthesia,  has  failed  to  receive  the  ac- 
ceptance it  deserves,  partly  because  it  is  technical- 
ly inconvenient  and  partly  because  operators  have 
so  often  used  drams  or  ounces  of  solution  when 
pints  are  required.  The  surgeon  who,  for  a  gall- 
bladder operation  on  a  very  obese  patient,  de- 
pends on  two  ounces  of  solution,  will  never  be- 
come so  enthusiastic  over  local  anaesthesia  as  will 
the  operator  who  after  carefully  narcotizing  the 
patient  with  morphine  and  hyoscine  injects  from 
a  pint  to  two  quarts  of  the  solution  and  is  re- 
warded by  having  his  patient  doze  peacefully 
during  the  operation  and  leave  the  operating  table 
in  better  condition  than  when  he  was  placed  on  it. 
The  injection  of  large  quantities  of  solution  by 
the  usual  method  is  not  only  time  consuming, 
but  tiresome  to  the  operator's  hand.  If  a  syringe 
of  large  capacity  be  used,  the  pressure  required 
makes  the  injection  difficult;  while  the  use  of  a 
small  syringe  necessitates  such  frequent  refilling 
as  to  make  the  procedure  tedious.  The  method  of 
injection  by  a  hand  syringe  has  in  our  opinion 
important  advantages  over  the  use  of  pressure 
injectors.  The  operator  senses  the  character  of 
tissue  injected  by  the  resistance  encountered,  is 
always  aware  of  the  rapidity  of  the  injection,  and 
above  all  has  instantly  available  by  slightly  with- 
drawing the  piston,  a  test  as  to  the  penetration  of 
a  blood  vessel.  The  simple  modification  of  an 
ordinary  record  syringe  herein  illustrated  has 
been  found  very  useful  in  a  series  of  extensive 
operations  under  local  anaesthesia  upon  the  peri- 
pheral nerves,  the  brain,  spinal  cord,  joints,  bones, 
the  neck,  chest  and  abdomen. 

A  five  or  ten  cubic  centimeter  record  syringe  is 
modified  by  drilling  the  piston  and  introducing 
a  one  way  valve  (Fig.  i).  For  the  solid  piston  rod 
a  small  tube  is  substituted,  the  free  end  of  which 
is  fashioned  into  a  comfortable  ring  for  the  op- 
erator's thumb,  having  a  small  hose  connection. 
Two  finger  rings  are  brazed  to  the  upper  metal 
fitting  of  the  syringe.  For  use  the  syringe  is 
connected  by  about  i>^  meters  of  small  (2  to  4 
millimeters)  rubber  tubing  to  a  250  cubic  centi- 
meter burette  filled  with  the  anaesthetic  solution 

and  hung  about  12c;  centimeters  above  the  level  ...   ,  ,       .         ,      .  •    ,      , 

^f  +1,^  ^^f,- 4-      All  '  •    u      •        I  11    J  f     ^  Fig.  I.     2^Iodihed  record  syringe  showing  conical  valve 

of  the  patient.   All  air  having  been  expelled  from      .^    .^^^^    ^j^^  ^.,^1^.^  ^^,^^.^^  ^^J^^  be  of  thin  metal,  may 

the  apparatus,  the  needle  is  introduced  into  the      readily  be  removed  for  cleansing,  by  unscrewing  the  small 

tissues,   and  the  injection  started,   the  syringe     perforated  plate. 

■Developed  at  U.  S.  General  Hospital  No.  6,  Fort  McPhersoa,  Atlanta,  Georgia,  Colonel  T.  S.  Bratton,  Commanding. 


filling  on  each  withdrawal  of  the  piston.  During 
the  infiltration  the  operator  tests  for  the  puncture 
of  blood  vessels  by  occasional  short,  sharp  with- 
drawals of  the  piston,  the  appearance  of  blood  in 
the  syringe  warning  him  that  the  needle  must  be 
moved  before  the  injection  is  continued.  With 
this  syringe  500  cubic  centimeters  of  solution  may 
be  injected  into  the  tissues  in  three  minutes  with 
very  little  fatigue.  Should  the  operator  desire 
to  use  solutions  of  different  strengths,  two  burettes 
with  an  appropriate  Y  connection  are  employed 
(Fig.  2).  Satisfactory  syringes  of  this  type  are 
made  by  Lentz  and  Sons  and  the  Harvey  R.  Pierce 
Company,  of  Philadelphia. 

Where  a  succession  of  operations  under  local 
anaesthesia  is  to  be  performed,  only  the  syringe, 
needles,  and  connecting  tubing  need  be  re-ster- 
ilized between  the  operations.  The  double 
burette-holder  figured,  is  designed  to  facilitate 
this;  the  syringe  holding  arm  and  adjacent  tubing 
being  detached  for  re-sterilization  between  op- 
erations. 

We  employ  a  one  per  cent,  and  one-quarter 
per  cent,  solution  of  procaine  (novocaine)  con- 
taining one  part  to  100,000  of  epinephrin  (about 
^  tablet  or  4  minims  of  1:1000  epinephrin  to 
each  30  cubic  centimeters)  in  decinormal  salt 
solution,  and  consider  500  cubic  centimeters  of  a 
I  per  cent  or  2000  cubic  centimeters  of  the  ^ 
per  cent  solution  about  the  maximum  quantities 
to  be  employed.  We  have  exceeded  these 
amounts  in  a  number  of  cases,  however,  without 
untoward  result.  In  operating  upon  a  shocked, 
toxic,  exanguinated,  or  dehydrated  patient,  the 
rather  lavish  but  skillful  use  of  local  anaesthesia  is 
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Fig.  2.  The  syringe  apparatus  for  local  ana?thesia  assembled  for  use.  The 
syringe  support  and  the  tubing  anterior  to  the  Y  connection,  may  be  detached 
for  resterilization  between  operations.  The  spring  clips  serve  to  hold  a  towel  to 
separate  the  sterile  from  the  non-sterile  portion  of  the  apparatus. 


of  exceeding  value,  the  patient's  condition  often 
showing  progressive  improvement  during  the 
course  of  the  operation.  The  epinephrin  greatly 
increases  and  prolongs  the  action  of  the  procaine. 
In  a  complicated  multiple  nerve  anastomoses  we 
have  operated  for  four  and  one-half  hours  with- 
out return  of  sensation.  In  operations  upon  the 
upper  extremities,  we  think  it  often  advisable  to 
precede  the  local  infiltration  by  blocking  the 
brachial  plexus  after  the  plan  of  Kulenkampf, 
especially  where  extensive  operations  upon  the 
nerve  trunks,  bones,  or  joints,  are  to  be  carried 
out.  With  a  simple  efficient  apparatus  for  giving 
ample  quantities  of  the  local  anaesthesia  always 
at  hand,  the  surgeon  will  turn  to  this  method  more 
and   more   for   its   haemostatic   and   stimulating 


action  as  well  as  for  the  analgesia.  Its  haemostatic 
action  is  especially  valuable  in  operations  upon 
the  skull,  obviating  the  need  of  a  tourniquet. 

With  the  safety  and  efficiency  of  procaine- 
epinephrin,  there  is,  of  course,  no  justification  in 
using  cocaine  for  infiltration  anaesthesia. 

The  syringe  after  each  operation  is  disassem- 
bled, washed,  and  left  submerged  in  a  lo  per  cent 
formalin  solution  in  a  saturated  aqueous  solution 
of  borax.  Immediately  before  use  the  syringe  is 
rinsed  in  sterile  water.  The  needles,  tubing,  and 
other  portions  of  the  apparatus  are  sterilized,  by 
boiling,  or  in  the  autoclave.  W^e  have  discontinued 
boiling  record  syringes  on  account  of  the  break- 
age. To  be  efficient  the  valve  should  be  of  thin 
metal  and  very  light. 
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A  LARGE   INACCESSIBLE   VESICOVAGINAL  FISTULA  FOLLOWING 

HYSTERECTOMY 

By  JAMES  A.  CORSCADEN,  M.D.,  New  York  City 

From  the  Eeptrtment  of  Surgery.  Columbia  University. 


THE  patient  L.  L.,  Hosp.  No.  35253,  age  52,  unmar- 
ried, was  in  normal  health,  and  had  passed  her 
menopause  three  years  before  admission  to  the  hos- 
pital, June  20,1917.  Her  illness  began  eight  months 
before  admission  with  a  gradual  onset  of  vaginal  bleeding, 
at  first  pale,  and  later  definitely  bloody  and  sometimes 
clotted.  This  appeared  at  intervals  varjing  in  length  up  to 
3  weeks,  and  persisted  with  the  same  irregularity.  When 
she  was  not  bleeding,  there  was  a  pink  watery  discharge. 
Several  weeks  before  admission,  she  began  to  have  dragging 
pains  in  the  back  and  in  the  pelvic  abdominal  region, 
mild  in  severity,  and  more  or  less  continuous,  but  worse  at 
night.  There  was  slight  increased  frequency  of  micturition. 
The  patient  had  lost  a  little  weight.  There  were  no 
symptoms  referable  to  alimentar>' ,  cardiovascular,  muscu- 
lar, respiratory  or  tegumentary  systems. 

The  patient  was  referred  for  radium  treatment  with  a 
diagnosis  of  uterine  bleeding,  due  to  menopause,  and 
fibromyoma  of  the  uterus. 

Examination  showed  only  slight  enlargement  of  the 
fundus  and  a  bloody  vaginal  discharge.  Pre-operative 
diagnosis:  carcinoma  of  the  body  of  the  uterus. 

Operation,  June,  IQ17.  The  uterus  was  curetted,  and 
suspicious  fragments  of  tissue  removed;  50  milligrams  of 


radium  was  inserted  into  the  uterus  and  removed  after 
24  hours.   Pathological  report:  adenocarcinoma  of  uterus. 

Operation,  November  12.  igig.  Complete  abdominal 
hysterectomy.  Double  salpingo-oophorectomy.  Pathology 
The  abdomen  was  negative  except  for  the  uterus,  which 
was  symmetrically  enlarged  to  8  by  6  centimeters.  The 
anterior  surface  of  the  uterus  seemed  irregular.  There 
was  no  extension  into  the  broad  ligments. 

Procedure.  The  uterus  was  removed  without  dissecting 
the  ureters.  In  going  wide  of  the  uterus  anteriorly,  the 
base  of  the  bladder  was  entered,  making  an  opening 
roughly  2  centimeters  in  diameter.  An  attempt  was  made 
to  close  this  by  two  tiers  of  chromic  stitches,  which  brought 
the  bladder  suture  line  directly  over  the  opening  into  the 
vagina'. 

The  postoperative  course  was  smooth  except  that  on  the 
third  day  urine  was  passed  by  vagina,  and  continued  in  this 
manner  until  the  last  operation  on  November  12,  191 7. 
At  this  time  the  findings  were  of  virginal  senile  external 
genitalia  with  the  vaginal  orifice  admitting  the  end  of  the 
little  finger.  After  approaching  the  fistula,  it  was  found  to 
measure  about  1.5  to  2  centimeters  in  diameter,  easily 
admitting  the  index  finger  into  the  bladder.  The  margin 
of  the  fistula  showed  a  bit  of  everted  bladder  mucosa. 


Fig.  I.    The  incision. 


Fig.  2.    The  incision  completed  and  the  fistula  exposed. 
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Fig.  3.    The  denudation. 


Fig.  5.    Third  row  of  sutures  has  closed  the   mucous 
membrane  and  suture  the  incision  lias  begun. 


Bladdfi 


Fig.  4.     First  row  of  sutures  has  closed  the  b'adder. 
Second  row  is  begun. 


The  posterior  margin  was  against  the  rectum  and  corres- 
ponded   to    the    reentrant   angle   of   the    vaginal    vault. 

Procedure.  With  the  patient  in  the  lithotomy  position, 
exposure  was  obtained  by  Schauta's  incision  through  the 
perineum  extending  laterally  and  posteriorly.  It  was 
readily  seen  that  the  bladder  could  not  be  freed  laterally 
or  posteriorly  with  any  degree  of  safety,  because  of  the 
nearness  of  the  ureters,  and  the  intimate  adhesions  pre- 
sumed to  exist  between  bladder,  rectum,  and  small  intes- 
tines. Therefore,  inversion  of  the  fistula  had  to  be  aban- 
doned. In  order  to  obtain  a  re-enforcement  to  the  suture 
line  closing  the  bladder,  it  was  deemed  necessary  to  bring 
muscle  to  muscle.  Therefore,  after  trimming  off  the  everted 
bladder  mucosa,  a  cuff  of  vaginal  mucous  membrane  was 
dissected  off  extending  a  centimeter  and  a  half  downward 
from  the  edge  of  the  fistula.  The  fistula  opening  was 
closed  by  chromic  mattress  sutures  with  knots  outside  of 
the  bladder.  Two  extra  tiers  of  interrupted  chromic  sutures 
approximated  bladder  wall  anteriorly  to  rectal  wall 
posteriorly,  and  puckered  the  lateral  pelvic  tissues.  The 
last  row  of  sutures  brought  together  the  edges  of  the  anterior 
and  posterior  vaginal  mucosa,  and  sutured  them  in  a 
horizontal  line.  This  row  of  sutures  was  continued  to  the 
surface  along  the  lateral  vaginal  wall,  and  along  the  skin 
in  the  line  of  the  original  incision. 

Postoperative  treatment  consisted  of  keeping  the  patient 
in  the  absolute  prone  position  for  6  days,  and  for  another 
week  as  much  of  the  time  as  this  position  could  be  tolerated. 
A  self-retaining  catheter  was  kept  in  for  5  days.  Immediate- 
ly after  the  catheter  was  removed,  the  patient  began  to 
void  one  to  two  hundred  cubic  centimeters  and  continued 
to  pass  increasing  amounts  until  discharged,  when  the 
bladder  would  hold  comfortably  250  cubic  centimeters. 
She  suffered  considerably  during  the  first  four  days  from 
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bladder  spasms.  There  was  considerable  pus  in  tiie  urine 
for  lo  days.  No  urine  escaped  through  the  \agina  from 
the  time  of  the  operation  until  the  latest  report,  which  was 
December  25,  1919  (a  little  over  two  years  after  the  first 
operation),  when  the  patient  reported  that  she  had  no 
symptoms. 

The  interesting  points  in  the  case  are: 
I.    The  patient  was  referred  for  bleedinp"  of  the 
menopause,   although   this   bleeding   began    two 
and  one-half  years  after  her  last  period. 


2.  It  is  vitally  important  to  do  an  exploratory 
curettage  before  introducing  radium. 

3  The  rectal  wall  may  be  used  to  close  in  a 
vesicovaginal  fistula  when  the  uterus  has  been 
removed. 

4.  It  is  important  to  keep  the  patient,  after 
repair  of  a  vesicovaginal  fistula,  in  the  prone 
position  for  at  least  a  week. 


PLASTIC  ABDOMINAL  INCISION  FOR   COLOSTOMY 

By  G.  MILTON  LINTHICUM,  A.M..  M.D.,  F.A.C.S.,  B.\ltiuore 

Professor  of  Proctologj',  University  of  Maryland,  College  of  Physicians  and  Surgeons,  formerly  Lieutenant  Colonel,  Medical  Corps.  U.  S  .A. 


IN  dealing  with  a  rectal  carcinoma,  one  is  al- 
ways confronted  with  the  question  as  to  what 
is  advisable  and  as  to  the  possibility  of  com- 
plete removal  and  permanent  relief.  The  best 
manner  of  extirpation  is  still  a  much  discussed 
question;  whether  one  of  the  old  extra-abdominal 
routes  should  be  used,  or  the  combined  method, 
the  latter  probably  being  most  in  favor.  There 
is  a  growing  tendency,  however,  merely  to  give 
relief  in  an  increasingly  larger  number  of  cases; 
for  experience  shows  that  the  disease  is  often 
farther  advanced  than  the  superficial  appearance 
would  indicate. 

The  ill  favor  in  which  the  artiticial  anus  has 
been  held  is  lessening  with  the  more  improved 
methods  of  tunneling  under  the  muscles  or  skin 
as  suggested  by  Witzel,  Borchardt,  Weir,  and 
Tuttle,  thus  providing  very  satisfactory  control 
of  the  new  anal  orifice. 


It  is  not  my  purpose  to  present  any  argument 
as  to  the  merits  of  any  of  these  methods,  but  to 
suggest,  in  such  cases  as  demand  a  permanent 
artificial  anus, that  which  maybe  called  a  mortise 
and  tenon  skin  incision  which  presents  some  advan- 
tages over  the  straight  incision.  This  technique 
also  possesses  advantages  in  strengthening  the 
usual  coaptation  in  other  abdominal  incisions, 
such  as  for  herniotomies,  or  in  multiplying  cross 
union  in  long  abdominal  incisions. 

As  the  diagram  shows,  instead  of  being  con- 
tinued in  a  straight  line  at  a  mid-point,  the  pri- 
marv  incision  for  the  artificial  anus  is  diverted 
to  one  side,  so  as  to  form  a  neck  with  a  width  of 
I  centimeter  to  a  button  shape  terminal  of  1.5 
to  2  centimeters  in  diameter.  When  the  bowel  is 
brought  through  the  incision,  an  opening  is  pro- 
vided through  the  mesentery  by  suitable  suturing 
where  the  sut  is  kinked  or  bent.    Through  this 


Fig'  I.    Primary  incision. 


Fig.  2     Cross  tenoning  long  incisions. 
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Fig.  T..    Lateral  view  through. 


r^a 


Fig 
ends. 


5.    Operation  complete  showing  distal  and  pro.ximal 


Fig.  4.    Operation  complete  before  bowel  amputation. 

opening  the  skin  extension  is  protruded,  so  that 
the  bowel  in  its  permanent  attachment,  is  sutured 
to  the  skin  margin,  around  its  entire  circum- 
ference. In  closing  the  wound  the  button  is 
sutured  back  in  its  original  position,  as  in  a  skin 
plant  of  full  thickness. 

\Mien  the  bowel  is  cut  across  at  the  time  of 
operation,  or  subsequently,  a  distinct  skin  sep- 
aration results  between  the  two  open  segments 
of  the  cut  intestine,  and  no  possible  sagging  back 
into  the  abdomen  can  result,  thus  producing  a 
much  more  effective  result. 

The  use  of  a  rod  support  for  the  bowel  at  the 
time  of  operation  is  not  needed  as  this  graft  acts 
as  a  support. 

The  diagrams  which  are  presented  I  believe 
fully  illustrate  the  steps  in  the  technique  which 
I  have  described. 
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TWO  CASES  OF  TRUE  KNOT  OF  THE  UMBIL- 
ICAL CORD 

Dr.  C.  Henry  Davis,  Milwaukee,  Wisconsin: 
I  wish  to  exhibit  two  specimens  of  true  knot  of  the 
cord,  recently  obtained  at  Columbia  Hospital, 
Milwaukee. 

The  first  is  the  placenta  from  a  \'I-para,  whom  I 
delivered  November  17,  191 9.  She  had  a  moderate 
hydramnios  and  a  very  active  baby.  Fortunately 
in  this  case  the  baby,  an  8  pound,  12  ounce  girl, 
was  delivered  just  10  minutes  after  I  ruptured  the 
membranes.  The  cord  which  was  once  around  the 
neck  evidently  pulled  the  knot  tight  when  the  head 
descended  to  the  perineum.  After  delivering  the 
head  the  portion  of  the  cord  around  the  neck  w'as 
found  to  be  distended  but  not  pulsating.  The  por- 
tion next  the  child  was  found  collapsed  on  delivery. 
The  child  was  born  in  an  asphyxiated  condition  but 
was  resuscitated  with  little  difficulty. 

The  second  specimen  was  obtained  3  days  ago  by 
my  colleague.  Dr.  Copeland.  The  patient,  a  multi- 
para, stated  that  the  baby  had  been  very  active  at 
the  beginning  of  labor  but  that  a  little  later  no 
movements  were  felt.  Shortly  after  the  patient 
w'ent  into  labor  she  began  to  bleed.  On  admission 
to  the  hospital  Dr.  Copeland  diagnosed  a  premature 
separation  of  the  placenta.  He  dilated  the  cerv-ix 
manually  and  delivered  a  still-born  foetus.  The  cord 
was  found  to  have  a  true  knot,  drawn  tight,  with  the 
placental  portion  distended  and  the  foetal  collapsed. 

INCLINED  HIP  REST 
I  wish  to  report  the  use  of  an  inclined  hip  rest  in 
the  delivery  of  obstetrical  patients.  For  a  number 
of  years  I  delivered  many  of  my  patients  on  the  flat 
douche-pan.  Later  a  rectangular  basin  was  placed 
under  the  hips  after  the  final  cleansing.  Some 
months  ago  it  occurred  to  me  that  by  using  an 
inclined  hip  rest  it  would  be  possible  to  secure  not 
only  the  benefits  of  having  the  patient  elevated  from 
the  delivery  bed,  but  also  the  relaxation  of  the 
perineum  which  comes  from  the  Walcher  position. 
Accordingly  I  had  made  an  inclined  hip  rest  with 
the  dimensions  of  18  inches  long,  16  inches  wide, 
and  5  inches  high,  including  pad  at  the  high  end. 
This  hip  rest  is  placed  under  the  patient  just  before 
draping  the  sterile  sheet.  The  sheet  is  draped  over 
the  legs  and  down  between,  far  enough  to  expose  the 
vagina  but  above  the  anus.     Faecal  material,  lochia 


which  has  passed  over  the  anus,  etc.,  goes  on  to  the 
bed  under  the  sheet  and  the  field  does  not  become 
contaminated  as  with  the  usual  plan  of  using  leggings 
and  the  sheet  under  the  hips. 

This  hip  rest  ma}-  be  used  for  forceps  or  breech 
deliveries.  Thus  far  I  have  had  occasion  to  do  two 
mid-forceps  and  one  outlet  forceps  deliveries  with- 
out any  shifting  of  the  patients.  This  means  not 
only  a  saving  of  linen  but  also  of  time,  which  is  an 
important  factor  in  some  cases.  In  my  work  this 
hip  rest  is  such  a  useful  device,  I  wish  to  recommend 
its  trial.     It  can  be  used  on  any  delivery  bed. 

Dr.  Frankenthal:  What  was  the  condition  of 
the  second  baby  when  it  was  bom?  I  think  you 
said  it  was  dead. 

Dr.  D.A.VIS:  There  was  no  maceration  as  it  died 
during  labor  from  the  true  knot  or  the  premature 
separation  of  the  placenta. 

REPORT  OF  A  CASE  OF  RUPTURED  ECTOPIC 
SINGLE  OVUM  TWIN  PREGNANCY 

Dr.  William  C.  D.^nforth:  I  wish  to  show  a 
case  that  occurred  recently — a  ruptured,  ectopic, 
single  ovum,  twin  pregnancy.  One  foetus  is  shown  in 
the  sac,  and  the  other  is  lying  loose  in  the  bottom  of 
the  basin.  The  patient  was  a  woman,  35  years  of 
age,  who  had  had  one  pregnancy  9  years  ago. 
Subsequently  she  had  had  no  pregnancies. 

While  visiting  in  Chicago  she  began  to  have 
abdominal  pain  after  having  missed  one  period.  At 
the  time  she  was  first  seen  there  was  nothing  sug- 
gestive of  ectopic  pregnancy.  She  w'as  watched  by 
Dr.  Vruwink  for  some  days.  After  the  clinical  pic- 
ture became  clearer,  the  woman  was  brought  to  the 
hospital,  was  operated  upon,  and  we  found  an 
ampullar  ectopic  pregnancj-  which  ruptured,  giving 
the  clot  shown  in  the  specimen  which,  on  section, 
shows  a  single  egg  twin  pregnancy,  one  foetus  being 
in  position.  The  other  foetus  became  detached  and 
is  floating  about  at  the  bottom  of  the  pan.  The 
opposite  tube  was  very  much  enlarged,  with  the 
fimbriated  end  closed  and  was  excised. 

REPORT  OF  SMALL  ECTOPIC  PREGNANCY 

Dr.  N.  Sproat  Heaney:  This  patient  came  to 
see  me  rather  recently  on  account  of  sterility.  Her 
last  pregnancy  was  7  years  ago.  I  found  nothing 
on  gross  palpation  to  account  for  her  sterility.  On 
February  20,  the  expected  date  of  her  menstruation. 
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she  began  to  menstruate,  but  it  was  not  so  profuse 
as  usual,  and  instead  of  the  menstrual  period  dis- 
appearing it  continued.  She  bled  some  every  da}- 
until  yesterday  when  I  operated  upon  her.  It  was 
only  the  day  before  I  operated  upon  her  that  I  felt 
I  could  detect  something  in  the  region  of  the  right 
appendages.  She  had  no  cramps,  no  "gas  pains," 
or  other  discomfort  which  might  be  taken  as  an 
index  of  a  distention  of  the  tube.  I  explained  to  her 
1  was  not  absolutely  sure  that  she  had  ectopic 
pregnancy,  but  felt  it  was  reasonably  certain  on 
account  of  the  continued  bleeding,  and  that  it  would 
be  well  to  do  a  curettement,  when  I  would  make  an 
explorator\-  colpotomy  and  see  what  we  would  find. 

Upon  opening  the  cul-de-sac  several  drops  of 
blood  exuded.  I  delivered  the  uterus  into  the 
vagina  hoping  1  might  complete  the  operation 
vaginally.  The  tube,  however,  was  held  up  by 
adhesions,  and  I  could  not  bring  it  far  enough  into 
view  to  ascertain  whether  pregnancy  existed  or  not; 
but  the  blood  in  the  cul-de-sac  was  so  convincing 
that  1  opened  the  abdomen  and  found  this  small 
ectopic  pregnancy — .5  millimeter  in  diameter — of 
the  right  tube. 

The  particular  points  are  that  the  patient  had 
ectopic  pregnancy  and  no  pain,  that  pain  is  not  a 
necessary  symptom  in  the  diagnosis  of  ectopic 
pregnancy,  and  that  irregular  and  continued  bleed- 
ing are  signs  of  the  greatest  importance  in  the 
consideration  of  ectopic  pregnancy 

Dr.  Heaxey:  In  a  second  case  in  which  the  un- 
ruptured ectopic  sac  is  i  centimeter  in  diameter,  the 
patient  had  exacth'  the  same  history  except  she  had 
bled  only  for  a  week.  Here  I  opened  the  cul-de-sac 
and  removed  the  ectopic  pregnancy  through  the 
vagina. 

Dr.  Charles  E.  Paddock:  I  have  no  criticism  to 
make  regarding  these  cases  reported  by  Dr.  Heancy. 
but  inasmuch  as  Dr.  Heaney  made  tlie  diagnosis  of 
ectopic  pregnancy  once  before,  it  is  all  right.  I 
think  really  it  is  a  wonderful  diagnosis.  If  I  under- 
stood him  correctly,  he  said  there  was  bleeding  at 
the  time  posteriorly.  I  would  like  to  know  how  long 
that  bleeding  had  occurred  until  there  was  any 
accumulation  in  the  cul-de-sac.  If  there  was 
bleeding  at  the  time  you  opened,  why  was  not  there 
an  accumulation  of  blood  at  that  time?-' 

Dr  Heaxey:  In  both  of  these  cases  I  wondered 
afterward,  if  I  had  not  found  blood  in  the  cul-de-sac, 
how  far  I  would  have  gone  in  the  exploration.  In 
the  older  case,  I  do  not  think  there  were  over  10 
minims  of  blood  in  the  cul-de-sac.  In  this  case 
there  was  not  more  than  a  tablespoonful.  It  could 
not  be  palpated,  it  was  not  coagulated.  In  thf 
second  case,  I  may  have  been  mistaken,  but  T 
thought  I  palpated  the  swelling  of  the  right  tube; 
the  patient  was  very  thin. 

PHYSIOLOGY    OF    OVULATION 
Dr.  S.  S.  ScHOcnET  read  a  paper  (by  invitation) 
entitled.    "The    Phvsiologv    of    Ovulation."     (See 
p.  T4.S.) 


DISCUSSION 

Dr.  Carey  Culbertson:  Dr.  Schochet's  work 
presents  an  cxtremel}^  interesting  phase  of  ovarian 
physiology  and  the  society  is  fortunate  in  having  the 
subject  presented  at  this  time.  It  brings  up  one 
or  two  other  interesting  points  concerning  which  I 
should  like  to  ask  a  couple  of  questions. 

The  first  is  in  connection  with  the  nature  of  the 
ovarian  hormone  and  its  relation  to  the  liquor  folliculi 
— whether  there  is  one  or  whether  there  are  two  or 
three  separate  ovarian  secretions  as  has  been  sug- 
gested by  various  writers  on  this  subject  is  not  so 
important.  If,  however,  as  some  investigators  think, 
the  hormone  is  contained  in  the  liquor  folliculi,  it  is 
interesting,  indeed,  to  have  had  the  protealizing 
factor  of  the  liquor  folliculi  brought  out  as  has  been 
done  by  Dr.  Schochet;  it  is  one  step  nearer,  perhaps, 
in  identifying  the  nature  of  the  internal  secretion  of 
the  ovary. 

The  second  point  of  interest  is  the  possible  rela- 
tion between  the  results  of  Dr.  Schochet's  work  and 
the  development  of  the  so-called  atresic  follicle. 
He  has  stated  that  the  granulosa  cells  toward  the 
edge  are  digested  but  not  the  granulosa  cells  about 
the  ovary.  May  it  not  be  that  a  certain  number 
of  cases  with  liquor  folliculi  is  capable  of  digesting 
all  of  the  granulosa  cells,  those  about  the  ovary  as 
well  as  those  along  the  edge  of  the  follicle,  and  that 
in  this  way  the  ovary  is  destroyed  and  we  have 
prodviced  what  is  called  an  atresic  follicle,  a  cystic 
degeneration  of  the  ovary,  thus  explaining  the  cystic 
degeneration  as  a  physiological  process  and  not  a 
pathological  one? 

Dr.  Charles  S.  Bacon:  I  would  like  to  ask  if 
Dr.  Schochet  considers  that  there  is  any  dift'erence  in 
the  action  of  these  granulosa  cells  and  the  theca  cell. 
I  did  not  quite  understand  the  theory  as  to  why  the 
action  should  be  limited  to  this  cell. 

Dr.  Joseph  L.  Baer:  I  would  like  to  ask  Dr. 
Schochet  to  elaborate  a  little  more  his  reasons  for 
concluding  that  the  transplant  of  the  ovary  in  the 
anterior  chamber  is  not  mechanical. 

Dr.  N.  Sproat  Heaney:  This  to  me  partakes  of 
prestidigitation.  I  would  like  to  know  how  Dr. 
Schochet,  is  going  to  fertilize  these  ova  that  are  re- 
leased in  the  eye.  He  spoke  about  doing  this,  and 
I  would  like  to  know  how  he  would  go  about  it. 

Dr.  Charles  S.  Bacon:  Is  there  any  difference 
in  the  reaction  of  the  enzyme  to  the  granulosa  cell 
and  the  theca  cells? 

Dr.  Schochet  (closing  the  discussion) :  In  answer 
to  Dr.  Culbertson,  as  you  well  know,  the  study  of 
enzymes  and  ferments  is  very  difllcult,  and  our 
knowledge  on  the  subject  of  ferments  is  limited. 
I  have  searched  through  all  the  German  AVorks, 
especially  that  by  Abderhalden,  who  has  opened  up 
that  field  of  protective  ferments  of  the  body  caused 
by  foreign  proteins  to  the  organism.  As  to  the 
origin  of  erepsin  found  in  the  graafian  follicle,  I  can 
not  say  definitely  where  it  is  formed. 

I  had  the  good  fortune  at  the  time  of  working  on 
this   problem    to   have    the   valuable   assistance   of 
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Prof.  Gustav  Mann,  exchange  professor  from 
Edinburgh.  He  gave  me  many  helpful  suggestions 
in  the  study  of  the  chemistry  of  the  various  proteins 
found  in  the  liquor.  The  enzyme  present  which  I 
have  been  able  definitely  to  prove  corresponds  to 
the  enzyme  which  is  found  in  all  tissues  of  the  body, 
namely,  erepsin.  There  are  certain  tests  which 
indicate  that  the  protein  molecule  is  broken  up  by 
other  enzymes  than  erepsin;  it  is  indicated  by 
certain  end  products  of  protein  digestion.  These  are 
the  other  enzymes  I  have  alluded  to  in  a  hazy  way. 
It  requires  further  study  along  these  lines  before  I 
can  speak  definitely  of  the  other  enzymes. 

As  to  the  presence  of  hormones  I  cannot  answer. 

In  answer  to  Dr.  Bacon's  question,  the  only  thing 
I  have  been  able  to  lind  is  that  there  is  a  difference 
between  the  cells  of  the  stratum  granulosum  and  the 
theca  cells.  If  one  injects  methyl  blue  into  a  normal 
rat,  one  find  that  the  cells  of  the  stratum  granulosum 
take  up  the  stain  and  other  cells  do  not,  a  selective 
action  of  certain  cells  in  the  bod)-  for  stains  of  the 
azo-group.  It  indicates  that  there  is  a  necrosis  of 
cells  or  some  change  which  permits  these  cells  to 
unite  chemical!}'  with  the  protein  molecule. 

In  answer  to  Dr.  Baer's  question,  in  order  to  have 
a  scientific  paper  we  must  rule  out  any  error  that  is 
a  possible  factor  in  the  problem.  When  transplant- 
ing any  tissues  a  certain  number  of  cells  undergo 
necrobiosis,  which  may  permit  a  certain  number  of 
ova  to  rupture,  and  such  ova  would  not  be  normal 
ova.  It  must  be  proved  that  these  ova  are  physio- 
logical before  the  problem  is  definitely  settled. 

In  answer  to  Dr.  Heaney.  as  to  fertilization  I  can 
only  answer  that  by  sa}-ing  I  have  met  with  a 
number  of  difificulties  but  have  succeeded  in  trans- 
planting pieces  of  ovary  in  the  anterior  chamber  of 
the  eye.  One  must  ascertain  the  time  when  the  ova 
are  going  to  be  expelled  from  the  ovary.  Ovulation 
takes  place  from  24  to  ,^6  hours  after  parturition,  or 
30  days  thereafter.  I  have  transplanted  a  number 
of  pieces  of  ovary  into  the  anterior  chamber  of 
different  animals,  and  will  allow  the  rats  to  become 
fertilized  in  the  normal  way,  and  after  parturition 
will  attempt  to  fertilize  the  ova  by  injecting  sper- 
matozoa in  normal  salt  into  the  anterior  chamber 
of  the  eye. 

OBSERVATIONS  OX  THE  TECHNIQUE  OF  RA- 
DIUMTHERAPY  IN  DEEP-SEATED  CANCERS; 
ESTIMATION    OF    ITS    CURATIVE    EFFICACY 

Dr.  Henry  Schmitz  read  a  paper  on  the  technique 
of  radiumtherapy  in  deep-seated  cancers.  (See 
P-  I77-) 

DISCUSSION 

Dr.  Charles  S.  B.\cox:  I  would  like  to  ask  Dr. 
Schmitz  to  elaborate  a  little  more  in  his  closing 
remarks  on  the  technique  he  uses.  In  case  a 
patient  is  bleeding  profusely,  I  understand  the 
radium  is  applied  without  any  efforts  to  stop  the 
bleeding.     Is  that  correct? 


Dk.  X.  Spro.at  He.wev:  I  should  like  to  ask  Dr. 
Schmitz  what  his  explanation  is  for  the  rapidity  of 
exitus  after  operation  preceding  radium.  Why  is  it 
so  much  quicker  than  when  radium  alone  is  given? 
For  instance,  when  a  patient  has  massive  carcinoma 
of  the  cervix,  if  we  cxcochleate  and  put  in  radium  at 
the  same  time,  why  does  that  add  to  the  danger  of 
the  patient?  I  know  the  answer  that  is  given  by  a 
great  many  men,  but  it  has  never  seemed  logical  to 
me.  It  would  seem  that  if  radium  has  the  power  of 
penetration  with  the  rapidity  that  these  rays  are 
supposed  to  have,  if  we  e.xcochleate  and  put  in 
radium,  the  rays  would  pick  up  the  carcinoma  cells 
that  are  released  into  the  lymph  stream. 

Dr.  Mark  Goldstine:  One  of  the  difficult  things 
that  comes  up  in  the  treatment  of  carcinoma  of  the 
cervix  with  radium  and  with  operation  is  that  one 
cannot  tell  whether  he  has  metastatic  glands  to  deal 
with  or  not.  In  some  of  the  earlier  cases  of  carci- 
noma of  the  cervix,  which  look  very  favorable  for 
radium  treatment  alone,  we  find  metastases  of  the 
deep  pelvic  glands.  In  some  of  the  advanced  cases 
of  carcinoma  of  the  cervix,  where  panhysterectomy 
is  done,  followed  by  the  Ries  method  of  cleaning 
out  the  parametrium  and  deep  pelvic  glands,  we 
do  not  find  glands  that  contain  carcinoma,  while  in 
the  early  carcinoma  of  the  cervix,  in  doing  the  Ries 
operation  we  run  into  one  or  more  glands  that  con- 
tain carcinoma  cells.  An  early  carcinoma  of  the 
cervix,  which  is  regarded  as  a  good  case  for  radium 
treatment,  might  have  these  metastatic  glands.  If 
that  is  the  case,  radium  will  do  no  good.  In  ad- 
vanced cases  of  carcinoma  of  the  cervix  radium 
will  not  do  much  good. 

I  would  like  to  ask  Dr.  Schmitz  how  long,  after 
using  radium,  does  he  wait  before  doing  panhyster- 
ectomy? If  you  wait  too  long  after  radiation,  it  is 
exceedingly  difficult  to  do  panhysterectomy  on 
account  of  the  deep  scar  tissue  in  the  pelvis. 

With  reference  to  screening  out  the  jS-ray,  can  you 
screen  out  all  of  the  (3-rays  so  that  none  of  the 
secondary  rays  go  through? 

Personal!}',  I  would  not  want  to  trust  a  frank 
operative  case  of  carcinoma  of  the  cervix  to  radium 
treatment  alone,  owing  to  the  possible  involvement 
of  the  glands. 

Dr.  N.  Sproat  Heaxev:  I  noticed  that  Dr. 
Schmitz  in  his  routine  treatment  applies  the  radium 
on  7  successive  days,  if  I  understood  him  rightly. 
I  wonder  if  the  trauma  of  putting  radium  into  tlic 
cervical  canal  7  times  would  not  be  comparable  to 
the  amount  of  trauma  inflicted  by  an  excochleation. 

I  can  see  an  advantage  in  extensive  carcinoma  in 
changing  the  radium  in  order  to  radiate  a  different 
area,  but  Dr.  Schmitz  gives  the  reason  that  the 
tissue  has  a  chance  to  recover  itself  from  the  former 
radiation.  I  think  it  would  be  hard  to  establish  as 
a  fact  that  tissue  can  recover  in  24  hours  from 
radiation. 

Dr.  Arthur  H.  Curtis:  Our  experience  has  been 
similar  to  that  of  Dr.  Schmitz'  in  advanced  cases  of 
carcinoma.     Aside    from    stopping    bleeding    and 
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making  the  discharge  less,  the  use  of  radium  in 
hopeless  carcinoma  is  decidedly  contra-indicated. 
These  patients  suffer  a  good  deal  from  inflammatory 
reaction  after  radium.  We  have  found  that  the 
retention  of  fluid  or  inflammatory  exudate  is  often- 
times due  to  a  purely  mechanical  proposition. 
Occasionally  the  patients  who  come  back  after  2  or 
3  weeks  are  found  to  have  absolute  stenosis  of  the 
cervix.  Instead  of  leaving  drains  in  for  3  or  4 
weeks,  it  has  been  our  practice  to  use  a  small  cer- 
vical dilator  when  there  is  distress,  or  when  the  flow 
of  inflammatory  exudate  is  not  satisfactorily  free. 

Dr.  William  C.  Danforth:  In  the  recent  re- 
ports on  radiotherapeutic  activity,  some  authors 
have  been  using  some  form  of  adjuvant,  chemo- 
therapy. I  have  noticed  particularly  in  a  report 
from  the  recent  congress  of  French  speaking  gyne- 
cologists, held  in  Brussels  in  the  fall,  that  one  man 
speaks  of  using  what  he  terms  euzytol.  A  report 
of  this  same  thing  appeared  in  the  work  of  two  or 
three  other  men,  and  the  object  of  it  is  to  hasten 
absorption  of  the  protein  and  make  it  possible  to 
work  with  smaller  doses. 

Dr.  Rudolph  W.  Holmes:  Those  who  present 
contributions  on  cancer  and  its  treatment  usually 
manifest  two  fallacies  in  their  deductions.  Longevity 
is  determined  from  the  date  of  operation  to  death. 
How  long  does  a  woman  live  after  the  first  suspicious 
sign  of  cancer  has  developed?  The  second  fallacy  is 
that  no  determination  of  malignancy  is  attempted. 
The  fact  is  that  there  is  no  gauge  of  cancer  malig- 
nancy other  than  the  rapidity  of  its  course;  an 
inspection  of  cellular  elements,  or  consideration  of 
isolated  signs  or  symptoms  offer  slight  aid  in  this 
connection.  As  far  as  I  can  determine,  the  chief 
factor  in  the  determination  of  malignancy  lies  in  the 
metastases  into  neighboring  lymphatics — and  this 
only  too  often  may  merely  be  suspected,  and  not 
definitely  known  at  the  time  of  operation.  If  there 
be  no  involvement  of  the  lymphatics  a  timely 
operation  may  mean  no  recurrence;  in  such  in- 
stances of  limited  involvement  possibly  radium  may 
be  conducive  of  a  cure,  but  where  encroachment  onto 
distant  structures  has  occurred,  probably,  we  see 
those  whose  life  expectancy  after  active  treatment 
has  not  been  prolonged. 

Some  years  ago  1  had  a  woman  who  absolutely 
refused  consideration  of  any  treatment.  She  went 
over  2  years  with  really  perfect  comfort,  only  to  die 
of  pneumonia  at  an  early  period  of  discomfort  from 
the  growth  of  her  cancer.  Dr.  Curtis  will  probably 
remember  my  friend,  2  or  3  years  ago,  who  came  to 
me  in  the  month  of  August.  Examination  merely 
showed  a  slight  hardening  of  the  cervix  posteriorly. 
She  had  had  merely  a  trivial  leucorrhoea  for  some 
days  which  had  distressed  her.  Cancer  was  sus- 
pected and  she  was  advised  to  have  an  immediate 
hysterectomy.  She  refused  every  suggestion  for 
treatment.  A  month  later  she  had  an  extensive 
cauliflower  growth,  and  about  2  or  3  months  later 
she  was  dead.  The  first  was  a  relatively  benign 
case,  the  second  a  true  malignancy.   The  first  might 


have  been  freed  of  her  trouble  by  timely  interven- 
tion, the  second  would  not  have  derived  a  benefit. 

We  still  are  groping  in  the  dark  as  regards  treat- 
ment of  cancer.  Cancer  still  kills  in  the  same  pro- 
portion as  it  always  has.  I  doubt  that  cancer  is  on 
the  increase.  The  early  recognition  of  cancer  has 
enormously  increased,  and  more  exact  interpreta- 
tion. As  I  see  it  there  is  no  real  curative  treatment 
for  cancer  at  the  present  time,  and  there  will  be 
none  until  the  cause  of  the  disease  is  made  known. 

Dr.  Joseph  L.  Baer:  I  would  like  to  ask  Dr. 
Schmitz  under  what  circumstances,  If  any,  he  uses 
deep  X-ray  as  an  adjuvant  to  the  radium  applica- 
tion. 

Dr.  Schmitz  (closing  the  discussion):  Answering 
the  first  question.  How  arc  we  able  to  arrest  profuse 
bleeding  while  using  radium?  We  do  not  pay  any 
attention  to  the  bleeding.  The  cervical  canal  is 
dilated  no  matter  how  much  the  organ  bleeds.  This 
can  be  done  readily  and  safely.  The  radium  capsule 
is  inserted  and  the  vagina  packed,  which  usually 
arrests  the  bleeding.  In  exceptional  cases  it  may 
be  necessary  to  use  some  hemostatic.  Then  we 
employ  tincture  of  chlorid  of  iron,  saturating  the 
gauze  thoroughly  with  it  and  packing  it  against  the 
cervix.  Cases  may  bleed  for  2  or  3  days,  after  which 
time  bleeding  usually  ceases  due  to  the  action  of  the 
radium. 

Regarding  the  question  of  the  rapid  excitus  fol- 
lowing operation  after  local  arrest  of  the  cancer,  we 
can  best  answer  this  by  briefly  reciting  the  histories 
of  two  patients:  A  woman,  30  years  of  age,  had  a 
carcinoma  in  the  posterior  cer\dcal  lip  which  ex- 
tended along  the  uterosacral  ligaments  to  the  an- 
terior rectal  wall.  The  patient  was  treated  with 
radium,  resulting  in  an  apparent  recovery.  A  year 
afterward  she  returned  complaining  of  pain  which 
radiated  along  the  side  of  the  rectum.  A  careful 
examination  did  not  disclose  any  recurrence,  but 
she  had  haemorrhoids.  We  cauterized  the  haemor- 
rhoids, and  after  2  or  3  months  she  returned  com- 
plaining of  the  same  pain.  I  decided  to  cut  out  a 
piece  of  the  posterior  cervical  lip,  the  seat  of  the 
primary  cancer.  ISIicroscopic  examination  revealed 
a  degenerated  carcinoma.  I  am  sorry  I  have  not 
the  slide  with  me,  but  the  section  contained  carci- 
noma cells  in  all  stages  of  degeneration  intermingled 
with  connective  tissue.  The  incision  was  made  in 
March.  Within  2  weeks  the  woman  had  a  very 
rapidly  growing  recurrence  which  was  absolutely 
refractory  to  the  radium  rays.  Evidently  the 
trauma  caused  a  rapid  regeneration  of  the  dormant 
cancer  cells.  The  patient  succumbed  to  a  general 
carcinomatosis  in  June.  That  is  exactly  what  occurs 
in  the  hysterectomies  for  cancer  after  apparent 
recovery.  Though  the  cancer  cells  are  dormant,  it 
is  possible  that  they  resume  their  former  activity 
when  traumatized. 

Another  patient  died  suddenly  from  heart  block 
4  months  after  an  apparent  cure  by  radiumtherapy. 
We  made  a  postmortem  and  removed  the  entire 
pelvic  organs.    The  tissues  were  cut  iato  blocks  and 
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many  sections  were  made  and  stained.  We  spent 
2  months  in  making  sections  of  the  pelvic  contents, 
and  not  a  single  section  was  found  that  diti  not 
contain  cancer  cells.  However,  all  the  cells  were 
degenerated,  separated  in  small  areolas  surrounded 
by  dense  masses  of  connective  tissue. 

I  believe  these  two  instances  explain  the  reason 
why  we  should  not  operate  after  we  have  arrested 
the  cancer  with  radium.  Such  patients  fare  much 
better  without  an  unnecessary  and  dangerous 
operation. 

As  to  how  long  a  time  should  elapse  in  clearly 
operable  cases  between  the  preoperative  radium 
application  and  the  operation,  and,  if  the  operation 
is  done  late,  whether  the  dense  scar  tissue  interferes 
with  the  successful  performance  of  the  operation. 

The  formation  of  dense  scar  tissue  after  radium 
application  is  the  result  of  overdosing.  If  we  are 
careful  in  gauging  the  dosage,  and  do  not  give  more 
than  3000  to  4000  milligram  hours  of  radium 
element,  we  will  not  have  heavy  scar  tissue  forma- 
tion. When  we  use  8,  9,  and  10  thousand  milligram 
hours  of  radium  element  we  cause  the  formation  of 
an  enormous  amount  of  scar  tissue. 

The  time  interval  observed  between  radium 
application  and  operation  is  usually  8  to  10  days. 
Should  we  find  a  great  deal  of  difficulty  in  arresting 
bleeding  on  account  of  scar  tissue,  we  clamp  the 
tissue  and  do  not  bother  about  ligating  a  single 
vessel.  The  forceps  are  left  in  situ  for  36  hours  when 
they  are  loosened  one  or  two  notches.  Twelve  hours 
afterward,  if  there  is  no  bleeding,  they  are  removed 
and  two  or  three  silkworm  gut  sutures,  which  were 
placed  in  the  abdominal  wall  at  the  time  of  opera- 
tion, are  tied  as  soon  as  the  forceps  are  removed. 
Drainage  is  established  and  maintained  through  the 
vagina. 

Concerning  the  screening  of  the  primary  and 
secondary  /3-rays  we  are  convinced  that  a  brass 
screen  2  millimeters  thick  will  arrest  almost  all  the 
primary  /8-rays,  while  the  rubber  filter  will  absorb 
the  secondary  /3-rays.  Injury  might  be  done  to  the 
healthy  vaginal  mucosa.  But  if  the  radium  is 
placed  in  the  uterus,  where  one  and  a  half  centi- 
meters of  tissue  intervene  between  the  radium  and 
the  vaginal  wall,  all  the  /S-rays  become  absorbed  and 
cannot  do  any  harm.  There  is  nothing  gained  by 
cauterizing  the  cervical  canal.  On  the  contrary, 
the  layer  of  tissue  lying  between  the  radium  and  the 
vaginal  and  bladder  mucosa  is  destroyed  and  thereby 
a  good  deal  of  protection  of  the  healthy  tissue  is  lost. 

The  question  was  asked  whether  I  have  had  any 
experience  with  chemotherapy  used  in  conjunction 
with  radium.  I  have  used  almost  every  substance 
known  and  recommended  for  the  treatment  of  cancer 


but  without  observing  any  apparent  benefit.  1 
beheve  that  radium  has  also  secondarily  biologic 
properties.  The  rays  split  up  cancer  cells.  The  split 
products  are  absorbed,  giving  rise  to  a  formation  of 
protective  ferments  or  substances  which  very  well 
antagonize  progress  of  the  cancer  disease.  Any 
substance,  be  it  a  chemo-biological  substance  or  a 
tumor  extract,  etc.,  that  increases  the  formation  of 
these  protective  ferments  would  be  a  valuable 
adjunct  in  the  treatment  of  cancer. 

Whether  the  trauma,  caused  by  inserting  the 
radium  into  the  cervical  canal,  is  not  as  injurious  as 
excochleation.  I  think  that  a  careful  dilation  can 
be  performed  without  causing  much  trauma,  and 
we  rarely  ever  have  to  dilate  the  cer\ncal  canal  again 
at  subsequent  radium  insertions. 

It  has  been  stated  that  as  long  as  we  do  not  know 
the  average  expectancy  of  life  of  a  patient  suffering 
from  carcinoma  and  not  subjected  to  treatment,  it  is 
difficult  to  determine  whether  a  patient  is  deriving 
any  temporary  benefit  from  treatment.  I  believe 
the  expectancy  of  life  has  been  thoroughly  studied 
in  a  great  number  of  cases.  You  will  find  in  Veit's 
Handbook  of  Gynecology  the  statement  that  from  the 
time  cervical  cancer  is  recognized  the  duration  of 
life  is  2  years.  For  corporeal  cancer  it  is  about  3 
years. 

There  is  no  doubt  that  some  cancers  react  more 
slowly  to  radium  than  others.  It  is  impossible  for 
any  one  to  state  from  microscopic  examination 
whether  a  particular  tissue  is  more  suitable  for  the 
rays  than  another.  Apparently  such  dift'erences  are 
not  due  to  the  histologic  character  of  the  cancer. 
Maybe  the  natural  defensive  power  is  greater  in  one 
patient  than  in  another  thus  causing  a  difference  in 
the  reaction.  Probably  it  is  due  to  metabolic  or 
similar  disturbances. 

Massive  X-rays  have  been  found  to  be  a  desirable 
and  valuable  adjunct  to  radiumtherapy.  We  have 
observed  a  great  number  of  patients  treated  with  the 
X-ray,  especially  breast  cases.  The  X-ra}'  undoubt- 
edly has  a  great  influence  on  cancer  tissue. 

It  is  made  a  rule  at  our  clinic  that  each  patient 
shall  have  from  8  to  12  treatments  suprapubically 
and  6  over  the  sacrum  and  buttocks.  To  each  one 
of  these  fields  of  12  to  20  we  apply  50  millimeter 
minutes,  the  filter  being  .5  millimeters  of  aluminum, 
the  focal  distance  7  inches,  and  the  spark  gap  from 
8  to  9  inches. 

As  soon  as  apparatus  are  built  that  can  produce 
180  to  200  thousand  volts  of  current,  and  tubes 
made  that  will  stand  such  a  load.  Roentgen  treat- 
ment will  be  much  more  efficacious  as  the  intensity 
of  the  rays  from  such  a  tube  would  be  as  great  as 
that  of  the  7-rays  of  radioactive  substances. 
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GENERAL  GORGAS.  whose  life  was  a  continuous  service  to  all.  was  stricken 
-  on  Decoration  Day  and  died  on  Independence  Day,  1920.  The  power  and 
influence  of  this  unassuming  gentleman,  who  was  so  universally  loved, 
cannot  be  appreciated  without  estimating  the  qualities  of  his  mind  and  the  unusual 
accomplishments  of  his  life's  work.  His  mind  was  that  of  a  crusader,  with  the 
action  of  a  conventionalist;  that  of  a  progressive,  with  the  mildness  of  a  con- 
servative. He  possessed  an  honesty  of  purpose  that  caused  him  to  think  straight 
and  judge  his  fellow-men  with  the  greatest  charity.  He  influenced  men  by  this 
obvious  honesty  of  purpose  and  his  assumption  that  his  adversaries,  too,  desired 
the  whole  truth.  His  scientific  mind  was  warmed  by  his  loving  personahty  and 
his  practical  vision  translated  the  discoveries  of  science  into  service  for  humanity. 
He  was  an  indefatigable  worker  and  specialized  with  enthusiasm  along  selected 
lines.  His  unselfish  desire  to  aid  endeared  him  to  all  men,  and  his  tendency  to 
accept  the  best  in  his  associates  as  their  real  selves  made  him  the  particular  friend 
of  every  man  who  knew  him.  Under  his  mild  exterior  lay  an  unsuspected  strength 
which  made  him  slow  to  change  after  he  had  carefully  arrived  at  decisions. 
And,  fijially,  he  had  the  mind  and  the  vision  of  a  genius  that  illuminated  dark 
places,  that  enlarged  his  horizon,  and  that  ga\e  him  confidence  to  tread  in  un- 
explored paths.  His  honesty,  his  strength  of  character,  his  industry,  his  originality, 
his  scientific  training,  his  faith  in  his  friends,  his  charming  personality,  his  willing- 
ness to  accept  responsibility,  his  love  of  humanity,  and  his  unusual  insight  into 
the  meaning  of  things  made  him  the  man  at  whose  bier  the  whole  world  is  now 
paying  tribute,  and  w4iom  the  coming  generations  of  men  will  honor  and  revere. 
In  his  chosen  professions — physician,  soldier,  sanitarian — he  accepted  re- 
sponsibilities far  beyond  the  routine  service  that  was  required  of  the  conventional 
worker  in  those  professions,  and  he  brought  to  bear  upon  his  life's  work  the 
unusual  characteristics  of  his  being.  His  independence  of  thought  led  his  scientific 
mind  to  reject  the  conventional  notions  of  the  cause  of  disease  and  to  advocate  new 
theories  and  new  methods  which  revolutionized  the  therapy  of  ages  and  created 
a  new  medicine,  and  which,  by  their  application,  have  rendered  to  civilization  a 
service  through  w^hich  people  will  be  benefited  for  all  time. 

When  the  crisis  of  the  world-war  occurred,  this  soldier,  this  scientist,  this 
world-benefactor,  when  the  ordinary  man  would  have  welcomed  a  well-earned  rest, 
found  and  accepted  a  new  responsibility  which  had  been  thrust  upon  him,  and  as 
Surgeon  General  of  the  armies  of  the  United  States,  this  resourceful  man  filled  the 
position  in  a  manner  to  command  the  applause  of  the  President,  the  Secretary 
of  War,  Congress,  the  medical  profession,  the  lay  soldier,  and  the  people  of  the 
United  States.  It  is  doubtful  if  any  other  man  than  General  Gorgas.  after  accepting 
this  assignment  and  its  responsibilities,  could  have  reorganized  and  conducted  the 
office  successfully  under  the  searching  and  critical  scrutiny  to  which  it  was  sub- 
jected due  to  the  disastrous  break-down  of  the  same  department  during  the 
Spanish-American  war. 
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The  magnitude  of  his  success  can  only  be  appreciated  when  one  reahzes  that 
the  Medical  Corps,  under  Surgeon  General  Gorgas,  was  built  up  from  a  peace-time 
organization  of  less  than  four  hundred  ofhcers  to  a  war-time  expansion  at  the  time 
of  General  Gorgas'  retirement  of  more  than  thirty  thousand  officers  and  two 
hundred  thousand  enlisted  men — a  Corps  far  in  excess  in  numbers  and  re- 
sponsibility of  any  other  three  Corps  in  the  United  States  Army. 

During  the  latter  years  of  General  Gorgas'  life,  in  his  ofhcial  capacity,  he  was 
frequently  called  upon  to  give  information  and  advice  to  his  superior  officers  and 
the  military  committees  of  Congress.  Here  this  man  accomplished  some  of  his 
most  important  work.  No  witness  received  closer  attention  than  did  he,  and  no 
words  were  more  imphcitly  believed  or  carried  greater  weight  before  the  Con- 
gressional Committees  than  those  spoken  by  General  Gorgas.  In  the  early  days  of 
the  war,  it  was  his  frank  testimony  before  the  House  Committee  on  Military 
Affairs  that  established  his  reputation  for  honesty  and  that  turned  the  tide  of 
destructive  criticism  which  had  been  launched  against  the  Medical  Corps  for  its 
treatment  of  the  soldiers  in  some  of  the  partially  constructed  southern  camps. 
"Yes,"  he  admitted,  "we  have,  under  the  pressure  of  emergency,  and  due  to 
inexperience  in  handhng  large  numbers  of  men,  made  mistakes;  but,"  he  con- 
fidently added,  "we  will  promise  not  to  make  the  same  mistakes  a  second  time." 
This  frank  acknowledgment  of  error  on  the  part  of  his  own  Corps  fairly  took  the 
breath  of  the  experienced  statesmen,  and  forthwith  General  Gorgas'  prestige  was 
estabHshed  in  Congress,  and,  incidentally,  he  had  cleared  up  an  embarrassing 
situation  for  the  Administration. 

One  could  multiply  instances  Hke  those  portrayed  in  the  foregoing  in  which 
General  Gorgas,  going  quietly  about  the  routine  of  his  work,  aided  in  unraveling 
difficulties  that  in  the  fight  of  his  experienced  mind  simply  required  a  statement 
of  facts. 

In  contemplating  the  life  of  this  man,  the  outstanding  feature  is  his  universal 
reputation;  and  the  basis  of  that  fame  is  his  work  in  estabfishing  the  sanitation  of 
the  world  on  an  enduring  principle.  This  is  the  great  picture  of  his  fife's  work: 
painted  on  a  canvas  of  a  great  personafity  and  framed  in  traits  of  character  of 
fascinating  charm. 
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BIOGRAPHICAL 
GENERAL  Gorgas  has  been  affectionately  called  "physician  to  the  world," 


y  by  reason  of  the  immense  benefits  his  labors  have  conferred  upon  man- 
^  kind,  according  to  the  .Vrtc  York  Times.  His  birthplace  was  ]\Iobile,  Ala.,  a 
state  of  which  his  maternal  grandfather,  Quayle,  had  been  Governor.  He  was 
born  ini854,  the  son  of  Wilfiam  Gorgas,  a  West  Point  graduate  who  fought  for  the 
Confederacy  as  a  Brigadier  General  and  after  the  war  became  President  of  the 
University  of  the  South,  at  Sewanee,  Tenn. 

It  was  at  this  institution  that  the  great  sanitarian  received  his  college  education 
before  coming  North  in  the  seventies  to  study  medicine  in  New  York  at  Bellevue 
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Medical  College.  Following  his  course  in  the 
hospital  there  he  at  once  applied  for  a  doctor's 
commission  in  the  Army  and  was  sent  to  Fort 
Brown,  Texas,  as  a  Lieutenant.  Out  there  Fate, 
possibly  with  a  purpose,  visited  his  system  with 
the  germs  of  yellow  fever.  This  early  conflict 
with  the  disease  is  said  to  have  awakened  his 
interest  in  it,  and  thus  led  to  the  eventual  practi- 
cal elimination,  by  his  efforts,  of  this  dreaded 
malady  from  the  list  of  tropical  plagues. 

It  was  during  the  Spanish-American  war  and 
the  years  following  that  Gorgas  performed  the 
work  that  first  brought  him  general  attention, 
reveahng  his  remarkable  talent  as  an  executive 
sanitarian.  He  accompanied  the  army  in  the 
Santiago  expedition  and  then  was  put  in  charge 
of  the  yellow  fever  wards  of  Las  Animas  Hospi- 
tal in  Havana.  While  serving  as  health  oflicer 
of  the  city,  he  seized  upon  the  contemporary 
discovery  of  the  mosquito  transmission  of  yellow 
fever  and  adapted  to  it  his  campaign  that  effec- 
tively "cleaned  up"  the  Cuban  capital. 

Thus  he  became  the  unquestioned  choice  of  the 
Government  in  1905  when  it  became  necessary  to 
make  healthful  the  area  surrounding  what  is  now 
the  Panama  Canal.  The  French  canal  builders 
were  twice  defeated  by  seemingly  ineradicable 
tropic  disease,  and  to  Gorgas  is  now  given  the 
credit  for  remo\dng  from  the  Isthmus  the  twin 
scourges  of  malaria  and  yellow  fever,  and  making 
possible  the  engineering  achievements  of  General 
Goethals. 

The  fevers  and  agues  which  destroyed  the 
workers  under  de  Lesseps  disappeared  before  the 
careful,  scientific  methods  so  efficiently  and  tact- 
fully put  into  force  by  the  American  expert. 
Colonel  Roosevelt  said  that  he  made  Panama 
"as  safe  as  a  health  resort,"'  and  in  connection 
with  this  successful  proof  that  the  tropics  can  be 
made  a  place  where  white  men  may  live  and 
labor  it  is  interesting  to  recall  these  words  written 
afterward  by  Gorgas  himself — they  reveal  a 
dream  of  his: 

"I  dare  to  predict  that  after  a  lapse  of  a  period, 
let  us  say  equal  to  that  which  now  separates  the 
year  1909  from  that  of  the  Norman  Conquest  of 
England,  localities  in  the  tropics  will  be  the 
centers  of  as  powerful  and  as  cultured  a  white 
civilization  as  anv  that  exist  in  the  Temperate 
Zone." 

In  the  work  of  making  the  Isthmus  healthful 
there  were  no  bands  playing  or  flags  flying; 
fumigation  and  ash  cans  were  prominent  in  their 
place.  Off  the  beaten  paths  of  the  zone,  and  at 
the  headquarters  of  every  little  stream  was  placed 


one  of  those  humble  objects  whose  rattling  has 
waked  us  of  a  morning — an  ash  can.  A  lamp- 
^\^ck  protruded  from  a  hole  near  the  bottom  and 
drop  by  drop  the  larvacide,  composed  of  crude 
carbolic  acid,  resin  and  caustic  soda,  would  fall  on 
the  surface  of  the  water  and  be  carried  away  to 
the  destruction  of  the  mosquito  larvae  which  had 
to  rise  to  the  surface  to  breathe.  These  ash  cans 
were  called  the  outposts  of  the  sanitation  army. 

Five  years  of  the  scientific  care  and  thorough- 
ness thus  applied  reduced  the  yellow  fever  death 
rate  of  the  Isthmus  from  8,000  to  just  nineteen. 
No  wonder  that  Colonel  Gorgas  was  emboldened 
to  prophesy  that  some  day  "a  case  of  yellow  fever 
will  be  regarded  as  a  medical  curiosity." 

In  1913  Colonel  Gorgas  went  to  South  Africa 
at  the  request  of  the  British  Government  to  in- 
vestigate conditions  in  the  Rand  mines,  where 
thousands  of  Kaffirs  were  dying  from  epidemics 
of  pneumonia.  In  1914,  having  served  in 
Panama  as  a  Colonel  and  Assistant  Surgeon 
General,  he  was  promoted  to  Surgeon  General, 
and  the  following  March  he  was  made  a  Major 
General.  In  1915,  also,  he  became  a  permanent 
Director  of  the  International  Health  Board  of 
the  Rockefeller  Foundation,  and  his  last  great 
work  in  the  tropics  was  accomphshed  under  the 
auspices  of  that  body.  This  was  his  campaign 
against  yellow  fever's  last  stronghold,  Guayaquil 
in  Ecuador.  He  returned  from  that  trip  last 
October  after  a  complete  success. 

In  the  recent  war.  General  Gorgas,  as  Surgeon 
General  of  the  United  States  Army,  reduced  the 
rate  of  mortality  for  our  army  to  sLx-tenths  of  i 
per  cent.  This' is  a  lower  rate  than  that  of  the 
Japanese  Army,  which  had  previously  been  cited 
as  the  model  of  hygiene  in  all  miUtary  history. 
Incidentally,  the  General  took  issue  with  the  War 
Department  in  the  movement  for  raising  the  rank 
given  to  distinguished  medical  men  who  enter 
the  service  in  wartime  from  civil  life.  He  was 
strongly  in  favor  of  according  them  positions  in 
keeping  with  their  high  professional  attainments. 

Among  the  many  honors  conferred  upon  Gen- 
eral Gorgas  may  be  mentioned  the  gold  medal 
of  the  American  Museum  of  Safety,  the  Mary 
Kingsley  Medal  from  the  Liverpool  School  of 
Tropical  Medicine,  the  Presidency  of  the  Ameri- 
can Medical  Association  in  1908,  an  Honorary 
Fellowship  in  the  .\merican  College  of  Surgeons, 
and  the  Knight  Commandership  of  the  Order  of 
St.  Michael  and  St.  George.  He  was  a  member 
of  several  other  medical  organizations  and  a 
United  States  delegate  to  the  first  Pan-American 
Medical  Congress  in  Santiago,  Chile,  in  1908. 
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THE  first  number  of  this  long  anticipated 
addition  to  the  Hterature  of  surgery  is 
before  us.  The  editorial  announcement 
which  appears  on  the  initial  page,  signed  by 
its  senior  editor,  is  herewith  reproduced: 

For  a  number  of  years  the  trustees  of  the  American 
Medical  Association  have  purposed  the  establish- 
ment of  an  Archives  of  Surgery  similar  in  character 
and  scope  lo  the  Archives  of  Internal  Medicine,  the 
American  Journal  of  Diseases  of  Children,  the  Ar- 
chives of  N^e urology  and  Psychiatry,  and  other  com- 
parable publications.  Delays  of  various  kinds  have 
arisen,  among  others  those  resulting  from  the  war, 
which  have  prevented  the  fulfillment  of  this  purpose. 
The  fact,  too,  that  there  were  already  in  this  country 
two  great  journals  of  surgery,  the  Annals  of  Sur- 
gery and  Surgery.  Gynecology  and  Obstetrics, 
has  made  this  delay  of  less  consequence. 

The  Journal  of  the  American  Medical  Association 
has  the  largest  circulation  of  any  medical  journal  in 
the  world,  and  represents  the  activities  of  the  Amer- 
ican medical  profession.  The  Journal,  therefore, 
must  carry  contributions  which  will  cover  all  the 
different  fields  of  medicine.  Contributions  to  its 
surgical  section  are  so  numerous  as  to  make  it  diffi- 
cult to  publish  them  all  in  the  Journal,  especially 
since  many  of  these  contributions  are  too  technical 
to  be  of  interest  to  the  entire  profession. 

The  trustees  in  establishing  the  Archives  of  Sur- 
gery have  wiseh"  determined  that  it  shall  not  enter 
into  competition  with  the  journals  of  surgery  now 
in  existence.  They  believe  that  it  should,  besides 
lessening  the  burden  of  the  JournaVs  publication, 
establish  a  sphere  of  its  own.  They  believe,  and 
again  rightly,  that  another  journal  of  clinical  sur- 
gery is  not  warranted,  and  the  task  of  the  editor, 
Dr.  Dean  Lewis,  and  of  the  editorial  board  is  to 
develop  an  organ  which  will  in  no  way  interfere  with 
the  justly  earned  successes  of  the  existing  publica- 
tions, and  yet  establish  a  journal  which  will  be 
creditable  to  the  great  organization  that  it  repre- 
sents, and  sufficiently  useful  to  the  profession  to 
warrant  its  entering  the  field. 

In  the  growing  period  of  surgery,  it  was  not  pos- 
sible to  train  surgeons  in  the  true  sense.  Only  a 
few  men  had  the  opportunity  to  work  as  assistants 
to  experienced  surgeons.    This  is  no  longer  the  case. 


In  the  future,  the  surgeon  will  serve  an  apprentice- 
ship; and  three-year  courses  of  instruction  in  which 
such  training  can  be  given  are  now  being  offered 
for  those  graduates  in  medicine  who  have  served 
their  hospital  internship.  It  is  the  hope  of  the 
editorial  board  that  the  Archives  of  Surgery  may  be 
one  of  the  organs  of  expression  in  this  growing  field 
of  surgical  education,  and  that  it  may  furnish  an 
opportunity  for  the  publication  of  original  articles 
pertaining  to  research  and  investigation  in  those 
subjects  which  lay  the  foundation  for  sound  sur- 
gical progress.  American  surgery  has  developed  un- 
evenly. ]\Iany  competent  observers  are  of  the 
opinion  that  clinical  and  operative  surgery  and  sur- 
gical technique  have  advanced  faster  than  the  growth 
of  knowledge  with  regard  to  the  fundamental  but 
less  attractive  branches  would  warrant.  ,It  may  be 
said  that  the  philosophy  of  surgery  has  lagged,  and 
operations  based  on  unsupported  opinions  as  to 
their  wisdom  or  their  necessity  are  too  frequently 
advocated. 

The  Archives  of  Surgery  will  attempt  at  least  to 
enlarge  the  surgical  horizon  and  assist  in  establish- 
ing surgery  on  a  sounder  basis.  Unpleasant  as  it 
may  be,  the  editor  will  not  hesitate  to  comment  edi- 
torially on  the  papers  published  m  its  columns  in 
order  that  both  sides  of  a  moot  question  may  be 
considered.  The  reader  will  be  given  an  opportunity 
to  peruse  surgical  fads  and  fancies  if  such  be  pre- 
sented, but  if  the  subject  matter  introduces  ques- 
tionable material  it  will  not  be  allowed  to  go  un- 
challenged. 

I  wish,  at  this  time,  to  express  my  indebtedness  to 
{he  Annals  of  Surgery  and  to  Surgery,  Gynecology 
.AND  Obstetrics,  and  especially  to  their  distinguished 
editors.  The  scientific  pages  of  the  Annals  have 
ever  been  to  me  a  source  of  surgical  wisdom  and  in- 
spiration. Surgery,  Gynecology  and  Obstetrics. 
combined  with  its  abstract  department,  is  one  of  the 
most  extraordinary  achievements  in  the  history 
of  surgery.  Its  editor,  by  his  vision,  knowledge  and 
courage,  has  placed  the  surgical  profession  in  his. 
debt.  William  J.  Mavo. 

There  are  four  points  in  this  editorial,, 
announcing  the  policy  of  the  American  Medi- 
cal Association  in  undertaking  this  new  pub- 
lication, which  particularly  commend  them- 
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selves  to  the  editor  of  Surgery,  Gynecol- 
ogy AND  Obstetrics,  the  official  journal  of 
the  American  College  of  Surgeons:  First,  its 
broad  idealism  defined  in  the  fourth  para- 
graph of  the  editorial  in  reference  to  the 
growth  of  surgery  in  which  it  is  stated,  "It 
is  the  hope  of  the  editorial  board  that  the 
Archives  of  Surgery  may  be  the  organ  of  ex- 
pression in  this  growing  field  of  surgical  edu- 
cation"; second,  ''that  it  may  furnish  an 
opportunity  for  the  publication  of  original 
articles  pertaining  to  research  and  investiga- 
tion in  those  subjects  which  lay  the  founda- 
tion for  sound  surgical  progress";  third,  that 
the  new  publication  may  assist  in  overcoming 
the  unevenness  of  surgical  progress;  and, 
fourth,  that  it  will  seek  to  advance  the  knowl- 
edge of  the  fundamentals  and  philosophy  of 


surgery  until  they  will  balance  with  the 
clinical  and  technical. 

The  editor,  after  enumerating  these  ideals, 
adds  that  "the  Archives  of  Surgery  will 
attempt  at  least  to  enlarge  the  surgical  hori- 
zon and  assist  in  estabhshing  surgery  on  a 
sounder  basis." 

With  these  ideals,  with  an  editorial  board  of 
young,  practical  surgeons,  with  an  active 
editor  of  international  reputation  as  a  sur- 
geon and  teacher,  and  with  the  backing  of  a 
great  association  of  unlimited  financial  re- 
sources, the  new  candidate  for  surgical  honors, 
wdth  its  dignified  appearance  and  filled  with 
material  from  the  pens  of  influential  sur- 
geons of  our  country,  should  aid  in  maintain- 
ing the  prestige  of  the  surgical  publications  of 
America. 
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A  Trip  in  Behalf  of  the  American  College  of  Surgeons  by  Dr.  William  J.  Mayo, 
President,  and  Dr.  Franklin  H.  Martin,  Secretary-General- — Concluded 

Bv  FRANKLIN  H.  MARTIN,  ^I.D.,  F..\.C.S. 


I.      WHEN  should  one  VISIT  SOUTH  AMERICA? 

WHEN  should  a  resident  of  the  United  States 
make  a  vacation  trip  to  South  America? 
This  will  depend  upon  the  object  of  the 
journey  and  the  tastes  of  the  traveler,  as  well  as 
his  desire  to  recreate  in  a  new  world.  The  full 
thrill  of  a  visit  to  South  America,  from  a  climatic 
standpoint,  can  be  obtained  by  leaving  New  York 
in  January  or  February,  after  one  has  experienced 
some  of  the  severities  of  zero  weather  in  our 
northern  states.  A  most  satisfying  contrast  is 
apparent  between  New  York  weather  in  those 
months  as  compared  with  that  which  is  prevalent 
three  days  afterward  in  the  gulf  stream  of¥ 
Florida  and  the  Bahamas,  followed  l)y  the  ap- 
proach to  Jamaica  and  Panama,  with  their 
delightful  tropical  atmosphere  and  a  summer  sea. 
In  January  and  February  the  heat  in  the  Carib- 
l^ean  Sea  and  the  Pacitic  Ocean  is  not  so  intense 
as  that  which  will  be  found  later,  when  the  sun  is 
well  back  from  its  excursion  to  the  southern  zone. 
Therefore,  the  dreaded  heat  of  the  Equator  is  not 
to  be  feared  in  these  early  months,  and  when  the 
perpendicular  rays  of  the  sun  are  met,  the  Hum- 
boldt Current  of  the  southern  zone  cools  the 
sea  and  fans  the  atmosphere.  And  when  one 
reaches  Peru,  Chile,  Argentine,  and  Uruguay  in 
Februar}-  and  March,  while  it  is  the  summer  of 
these  countries,  the  atmosphere  is  much  like  San 
Diego  or  Pasadena  during  the  same  months,  the 
temperature  varying  from  sixty-five  to  eighty- 
tive  degrees  Fahrenheit,  with  cool  nights,  and 
comfortable  days  if  one  is  not  exposed  to  the 
direct  rays  of  the  sun.  At  this  time  of  the  year, 
the  society  people  are  residing  in  the  country. 
But,  unlike  the  custom  in  our  country,  the  sum- 
mer homes  of  these  people  are  in  rather  close 
proximity  to  their  winter  homes — in  the  beauti- 
ful suburbs  and  nearby  towns  or  country  estates. 
However,  at  this  season  one  cannot  enjoy  the 
attractive  social  features  of  winter  life,  with  the 
operas,  the  theaters,  the  gaieties  associated  with 
the  season's  races,  and  the  general  winter  life  of 
the  people  in  their  city  homes.  For  this  reason 
the  society  devotee,  the  seeker  of  the  gaieties  of 
these  attractive,  cosmopolitan  centers,  the  one 
wishing  to  study  the  people  in  the  making  of  their 
laws,  in  their  normal  social  intercourse,    and  in 


their  educational  institutions  should  go  to  South 
America  during  their  fall,  winter,  and  early 
spring,  or  our  May,  June,  July,  August,  Septem- 
ber, October,  and  November. 

The  surgeon  and  physician  who  desires  a  va- 
cation and  who  will  be  satisfied  to  visit  the 
hospitals  and  the  medical  institutions  of  South 
America  at  a  time  corresponding  to  our  June, 
July,  and  August,  will  be  more  than  content  with 
the  bird's  eye  view  of  their  institutions,  wnth  the 
novelty  of  travel,  with  the  external  beauty  of  the 
different  countries,  and  with  the  consciousness 
that  he  is  escaping  the  severe  winter  of  our 
northern  chmate,  and  enjoying  an  ideal  summer 
atmosphere  in  the  most  fascinating  environments. 

To  summarize:  For  charm  of  change  frpm 
severe  winter  to  most  desirable  summer,  for  a 
long  sea  \-oyage  without  heat  or  storm,  for  a  view 
of  the  continent  in  its  summer  garb,  for  a  visit  to 
cities  divested  of  the  members  of  society  but  with 
much  remaining  to  interest  and  please,  leave 
the  northern  continent  in  January  or  February. 
For  a  view  of  the  social  life  and  of  the  society 
people  living  a  normal  and  active  Ufe  in  the 
cities  and  with  disregard  of  the  charm  of  change 
in  climate,  visit  South  America  during  their 
winter,  our  summer. 

II.      look  at  THE  MAP^ 

How  few  realize  that  the  west  coast  of  South 
America  is  on  a  line  with  the  eastern  coast  of  the 
United  States!  A  plumb  bob  dropped  from  New 
York  would  pass  to  the  east  of  Cuba,  through  the 
Panama  Canal,  and  would  hang  on  a  perpendicu- 
lar line  in  the  harbor  of  Valparaiso.  Reahze  that 
with  one's  three  weeks'  cruise  from  New  York  to 
Valparaiso,  directly  south,  there  is  not  the  usual 
distraction  of  changing  one's  watch.  Realize 
that  the  western  coast  of  the  United  States  is 
nearly  four  thousand  miles  west  of  the  most 
westerlv  point  of  South  America  and  the  Panama 
Canal. '  Realize  that  in  traveling  from  San  Fran- 
cisco to  Valparaiso  or  Lima  one  would  change  his 
timepiece  one  hour  on  three  different  occasions, 
and  that  the  eastern  coast  of  Brazilis  fully  as 
much  farther  east  and  more  nearly  approaches 
the  longitude  of  England   than  of  New  York. 

'See  map  of  South  America  on  page  211. 
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Realize  that  the  mountain  ranges  of  South 
America  border  on  the  western  coast  and  that 
many  of  their  highest  peaks  are  observable  from 
the  sea.  Realize  that  these  mountain  ranges  are 
full  of  the  richest  minerals  and  that  they  have  been 
scarcely  scratched  l)V  modern  mining  methods. 
Realize  that  a  rainless  coast  and  most  beautiful 
\'alleys  are  lying  below,  ready  to  have  the  water 
from  the  mountains  poured  onto  their  soil,  which 
will  make  them  produce  and  become  as  beau- 
tiful as  the  reclaimed  deserts  of  California.  The 
prehistoric  civilizations  of  Peru  appreciated  and 
utilized  these  facts  and  made  themselves  the 
envy  of  the  later  civilizations  that  conquered 
them  for  their  wealth,  and  who  now,  after  four 
centuries  have  passed,  are  about  to  imitate  their 
methods,  utilizing  for  the  purpose  all  of  the 
added  facilities  of  modern  science. 


a  broad  gauge  train  of  sleepers  from  the  Andes  to 
the  metropolis  of  South  America,  and  watch  for 
thirty-si.x  hours  a  duplication  of  the  rich  plains  of 
Nebraska,  Kansas,  and  the  Dakotas;  study  the 
map  and  trace  the  net-work  of  great  water 
courses  which  find  their  origin  in  that  same  great 
spinal  column,  and  which  follow  their  courses  for 
thousands  of  miles  through  Brazil,  Paraguay, 
Uruguay,  Colombia,  and  Venezuela.  Can  any 
one  begin  to  ap}ireciate  the  possibilities  of  that 
vast  area?  The  dread  of  disease  and  pestilence 
of  the  tropics  has  been  forever  removed  by  a  self- 
sacrificing  group  of  scientists  of  our  own  medical 
profession,  led  by  our  honored  Gorgas.  Even 
now  this  organization  is  about  its  business  there, 
working  while  there  is  yet  time.  With  sanitary 
regulations  properly  enforced,  think  of  the  wealth 
of  the  Amazon  Vallev! 


III.    THE  MAP  OF  CHILE 

Look  at  the  map  of  Chile  I  Do  you  comprehend 
the  immense  possibilities  of  that  narrow  country 
when  she  carries  out  the  plans  which  are  now  under 
contemplation  and  when  her  eflicient  people  work 
out  the  dream  of  her  engineers?  Billions  of  tons 
of  gold,  silver,  copper,  and  other  minerals  are 
buried  in  that  bulwark  of  mountains  on  her 
eastern  border.  Between  the  mountain  barrier 
and  the  Pacific  Ocean  lies  the  strip,  one  hundred 
and  fifty  to  three  hundred  miles  in  width,  extend- 
ing from  the  tropics  on  the  north  to  the  Temperate 
Zone  and  almost  the  Frigid  Zone  on  the  south. 
The  northern  half  of  this  country  requires  water 
to  make  its  valleys  equal  the  productiveness  of 
Southern  California.  The  mountains  near  at 
hand  will  yield  to  the  machinations  of  her  en- 
gineers, and  the  gold  and  wealth  will  pour  into 
her  lap.  The  country  requires  power  for  manu- 
facturing, fuel  for  lighting,  and  in  the  southern 
portion  facilities  for  heating.  Her  engineers 
have  only  to  tap  the  nearby,  never  exhaustible 
supply  of  water  from  the  mountains  to  get  an 
abundance  of  power,  light,  and  heat,  and  that 
with  the  utmost  economy.  And  this  is  what  they 
are  doing.  We  shall  have' to  watch  and  wait  but 
a  short  time  until  these  Yankees  of  the  southern 
continent  will  win  our  admiration  and  applause 
through  their  accomplishment  of  greater  wonders 
than  those  already  recorded. 

Speaking  of  Chileans  as  the  Yankees  of  South 
America,  the  Chileans,  with  their  generous  sense 
of  humor,  are  already  facetiously  reversing  the 
compliment  by  calling  our  complacent  people  the 
Chileans  of  North  America. 

Then  look  at  the  countries  to  the  east  of  that 
great  spinal  column  of  the  continent.    Travel  on 


IV.      LIMA,  PERU 

In  conversing  with  my  friends  about  the  coun- 
tries visited  by  us,  they  ask  a  number  of  questions 
about  concrete  facts  regarding  South  America. 
I  shall  endeavor  to  summarize  answers  which,  in 
a  very  imperfect  manner,  will  reply  to  some  of 
these  interrogations — facts  that  I  would  have 
been  pleased  to  have  had  fixed  in  my  mind  before 
making  the  recent  trip.  In  furnishing  this  in- 
formation, naturally  I  must  draw  upon  material 
laboriously  worked  out  by  others,  especially 
articles  pertaining  to  South  America  published  by 
the  Pan-American  Union,  W^ashington,  D.  C. 

First  let  me  advise  the  amateur  traveler  to 
prepare  his  mind  for  a  sympathetic  reception  of 
South  American  travel  by  reading  the  romantic 
history  of  Peru,  Prescott's  "Conquest  of  Peru," 
because  it  will  furnish  the  atmosphere  through 
which  one  should  approach  this  interesting  con- 
tinent. William  A.  Reid  of  the  staff  of  the  Pan- 
American  Union  was  saturated  with  this  atmos- 
phere when  he  began  his  description  of  Lima 
with  the  following: 

"In  awful  pride,  enthroned  above  the  skies. 
Peaks  upon  peaks  in  matchless  grandeur  rise 
'Mid  frowning  glaciers,  on  whose  snowy  crest 
The  savage  vulture  builds  its  craggy  nest." 

Written  long  ago,  the  thoughts  of  the  poet  lose  none  of 
their  charm  by  the  passing  of  the  years.  The  majestic 
mountains,  the  clearest  of  skies,  the  dormant  wealth,  the 
romance,  the  locked  mysteries  of  the  ages,  all  abound  in 
the  land  of  Peru.  They  awe,  charm,  arid  inspire  us  today 
as  they  did  Pizarro  and  his  little  band  on  that  fateful 
journey  up  the  mountains  to  meet  the  Inca  chieftain 
at  Caj'amarca.  Indeed,  Peru  appeals  to  the  present-day 
visitor  as  potently  perhaps  as  did  the  ruined  Andean  cities 
mystify  the  Incas  when  the  latter  race  tirst  roamed  amid 
the  fastnesses  of  the  great  mountains. 

Interesting  it  would  undoubtedly  be  if  we  could  turn 
back  the  pages  of  the  centuries  and  see  the  builders  labor- 
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ing  at  Cuzco.  at  Pachacamac,  at  Chan-Chan,  on  Titicaca's 
isles,  all  within  the  present  bounds  of  Peru.  But  pre-Inca 
life  is  a  silent  chapter  and  we  walk  through  the  streets  of 
their  crumbling  cities  mystified  at  ancient  accomplish- 
ment. The  Incas,  who  knew  nothing  of  the  people  who 
had  preceded  them,  had  been  living  in  Peru  for  500  j'ears 
before  the  appearance  of  Pizarro  in  1531.  The  former  are 
believed  to  ha\-e  numbered  five  or  six  million  people  at  the 
time  the  "pale  faces''  arrived  on  their  shores,  fulfilling  an 
Inca  tradition  and  fear  that  some  day  men  with  beard  on 
their  faces  would  come  from  over  the  seas  to  take  their 
lands. 

Today  Peru  covers  an  area  equal  to  Te.xas,  Xew  Mexico, 
Arizona,  Nevada,  and  Utah  combined,  or,  to  be  more 
specific  in  figures,  about  679,600  square  miles.  This 
extensive  territory  comprises  three  distinct  geographical 
regions — the  dry  coastal  lands,  varying  in  width  from  20 
to  80  miles;  the  lofty  mountainous  section,  which  in 
recent  years  has  been  crossed  by  the  world's  highest  rail- 
road; and  the  vast  and  little  known  region  lying  east  of  the 
Andes.    The  population  of  the  country  is  about  4,500,000. 

Peru  is  a  land  of  tropical  sunshine,  and  along  its  1,500 
miles  of  coastal  plain  rain  rareh'  falls.  Only  a  few  degrees 
south  of  the  Equator  is  central  Peru,  but  the  northward- 
flowing  sea  current  and  the  elevated  mountains  are  re- 
sponsible for  a  most  delightful  climate,  the  hottest  days 
of  summer  (December  to  ilay)  rarely  registering  a  tem- 
perature higher  than  80°  F.,  or  in  winter  lower  than  60°  F., 
in  the  vicinity  of  Lima. 

The  port  of  Callao  is  only  8  miles  distant  from  the  capital 
of  the  Republic.  The  former  has  the  most  modern  docking 
facilities  along  the  west  coast  of  South  America  (Valparaiso 
under  construction),  and  many  ships  tie  up  at  the  piers 
and  land  passengers  and  freight  directh'  on  terra  firma. 
Callao  has  about  35,000  population  and  is  a  busy,  cosmo- 
politan cit}'. 

The  City  of  the  Kings,  which  is  now  generally  known 
by  the  modern  name  of  Lima,  is  located  in  an  undulating 
valley  which  extends  inland  from  the  ocean  for  50  miles  or 
more  to  the  foothills  of  the  Andes,  although  numerous 
mountain  spurs  rise  here  and  there  about  the  valley,  two 
of  which,  San  Cristobal  and  San  Jeronimo,  dominate  the 
city  of  Lima.  Through  this  valley  the  river  Rimac  winds 
its  way  to  the  sea  at  Callao,  starting  from  rixoilets  at  least 
1 7,000  feet  high  amid  the  eternal  snows  of  the  mountains. 
Nearly  four  centuries  have  passed  since  Pizarro  laid  the 
foundation  stones  of  the  cathedral  on  a  central  plaza 
known  today  as  Plaza  ^Mayor.  Around  and  in  the  vicinity 
of  this  level  area  the  new  capital  began  to  grow.  Pizarro's 
idea,  according  to  historians,  was  to  found  a  capital  more 
easily  accessible  than  the  cities  constructed  by  the  Incas 
and  their  predecessors,  who  builded  far  inland  and  in 
localities  difiicult  to  reach.  Lima,  with  its  200,000  popu- 
lation today,  has  been  a  long  time  growing  to  present 
proportions.  From  the  early  days  of  1535  the  growing 
city  passed  through  every  phase  of  romance,  struggle,  and 
excitement. 

Early  in  the  nineteenth  century  the  growing  discontent 
at  Spanish  rule  became  more  and  more  pronounced,  the 
first  martyrs  to  the  independence  of  Peru  being  Ubaldo 
and  .\guilar.  In  1820  the  .Vrgentine  military  leader,  San 
Martin,  with  his  "arm}-  of  the  Andes,"  and  Lord  Cochrane 
in  command  of  a  Chilean  fleet,  came  to  the  aid  of  Peruvian 
patriots,  with  the  result  that  the  Spanish  forces  were 
defeated  and  Callao  bombarded.  On  July  9,  1821,  Gen. 
San  Martin's  army  entered  Lima  in  triumph,  and  on  the 
28th  of  the  same  month  the  independence  of  Peru  was 
formally  proclaimed.  On  September  20,  1822,  a  con- 
stitutional congress  met  in  Lima  and  on  the  28th  of  the 
following  February   (1823)   the   first   President  of   Peru, 


Don  Jose  de  la  Riva  Aguero.  was  inaugurated;  but  it  was- 
not  until  after  the  battle  of  .\yacucho  in  1824  that  the 
royalist  troops  were  completely  subdued. 


An  interesting  book  could  be  written  about  the  vicissi- 
tudes of  the  oldest  institution  of  learning  in  any  of  the 
America?,  the  famous  Universidad  de  San  ^larcos.  Nearly 
a  century  before  John  Harvard  delivered  his  handful  of 
books  in  Cambridge  to  found  the  first  seat  of  learning  in 
the  United  States,  the  professors  at  San  Marcos  in  Lima 
had  grown  old  and  infirm  in  educational  sernce.  Earth- 
quake and  siege  have  again  and  again  damaged  or  destroj'ed 
the  buildings  of  this  institution,  but  its  noble  work  started 
in  1 55 1  continues  to  the  present  day,  although  modernized, 
improved,  and  enlarged  in  man\'  ways.  Europe's  greatest 
university  of  ancient  days,  that  of  Salamanca,  appears  to 
have  been  the  model  for  the  Lima  off^spring;  a  royal 
charter  came  from  Emperor  Charles  V  and  his  mother. 
Queen  Joana,  rooms  were  secured  in  the  monastery  of 
Santo  Domingo,  and  the  work  of  education  in  the  New 
World  was  systematically  begun.  Today  the  Universidad 
de  San  Marcos  maintains  schools  of  law,  medicine,  litera- 
ture, theology,  and  political  science;  courses  which  have 
not  only  been  pursued  b\^  many  of  the  best  and  present 
leaders  of  Peruvian  life,  but  by  those  of  other  nationalities 
who  are  proud  to  call  San  Marco-;  their  alma  mater. 

Lima  has  naturally  developed  various  other  colleges 
which  provide  courses  in  engineering,  mining,  scientific 
agriculture,  military  and  naval  sciences;  also  a  recently 
established  school  of  arts  and  crafts  is  doing  excellent 
work. 

Peru's  capital  is  the  home  of  a  national  museum,  one  of 
the  world's  most  interesting  institutions  of  this  nature. 
It  shares  with  that  of  Cairo  in  displaying  to  modern 
peoples  various  incidents  of  life  and  activity  of  by-gone 
races. 

Lima  is  not  only  the  political  but  also  the  commercial 
capital  of  Peru,  and  many  of  its  business  streets  always 
present  animated  scenes.  Large  exporting  and  importing 
houses  have  their  headquarters  in  the  capital,  and  these 
industries  draw  annually  an  army  of  business  men  from 
other  lands.  As  alread}'  observed,  Callao  may  be  termed 
the  shipping  port  of  Lima.  During  a  recent  normal  year 
more  than  1,400  steam  and  sailing  vessels  entered  this 
port  transporting  a  vast  cargo,  much  of  which  was  sent 
farther  inland  over  the  railway  passing  through  Lima  en 
route  to  the  mountains.  In  return,  a  vast  trade  in  raw 
products  passes  through  Lima  to  world  markets,  among 
such  products  being  those  of  the  famous  Cerro  de  Pasco 
mines  at  Oroya.  Lima's  cotton,  flour,  furniture,  chocolate, 
cocaine,  boot  and  shoe,  silk,  woolen,  paper,  tanning,  and 
other  factories  are  also  contributing  extensively  to  build 
the  trade  of  the  city  and  suburbs. 

In  speaking  of  the  climate  of  southern  Peru, 
this  writer  reminds  us  that  while  this  country  is 
near  the  Equator,  the  north-west  flowing  sea 
current  and  the  elevated  mountains  furnish  a 
climate  in  which  the  hottest  days  rarely  register 
a  temperature  higher  than  eighty  degrees  Fahren- 
heit, or  lower  than  sixty  degrees  Fahrenheit. 

Lima,  originally  an  inland  city,  has,  by  sub- 
urban extension,  practically  joined  hands  with 
the  sea-coast  city,  Callao,  and  by  railroad,  tram- 
cars,  and  motor  roads  these  two  cities  have 
become  practically  one,  extending  from  the  blue 
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Pacific  into  the  arms  of  the  foot-hills  of  the  Andes 
forty  miles  away.  For  three  hundred  years  this 
city  was  the  metropolis  of  the  southern  continent, 
and,  according  to  a  quotation,  it  was  "  the  center 
of  vice-regal  court  whose  splendor  and  gaiety 
vied  with  that  of  royalty  itself." 

The  Universidad  de  San  Marcos  has  among  its 
several  departments  a  well-conducted,  modern 
college  of  medicine,  with  a  strong  faculty  and  an 
equipment  equal  to  the  best  in  any  country,  and 
a  well-worked-out,  seven-year  curriculum. 

Finally,  the  writer  of  the  article  from  which  I 
have  purloined  so  liberally  says  in  his  summary, 
"The  City  of  the  Kings  has  passed  and  new  Lima 
is  now  an  accomplished  fact."  He  tells  us  that 
modernizing  influences  have  been  somewhat  slow 
in  coming  to  this  secluded  country  of  the  western 
coast;  but  now,  with  many  of  its  resources  ready 
for  more  full  development,  and  with  transporta- 


tion now  open  through  the  Panama  Canal,  a  great 
speeding-up  of  this  country's  progress  will  occur. 

V.      CHILE 

That  long  ribbon  of  a  country,  two  thousand 
five  hundred  miles  long,  lying  between  the  Andes 
and  the  Pacific  Ocean,  extending  from  the 
tropics  through  the  South  Temperate  Zone,  is  full 
of  material  for  the  making  of  many  books.  A 
bird's  eye  view  of  the  conventional  and  rapid 
traveler' encompasses  certain  high  lights  of  in- 
terest, and  in  that  alone  he  caa  gather  food  for 
months  of  pleasant  contemplation.  I  have  al- 
readv  dwelt  upon  the  possibiUties  of  its  many 
undeveloped  resources.  However,  it  is  in  its 
present  condition  that  we  are  most  interested. 
The  area  of  Chile  is  292,580  square  miles,  and  its 
population  is  approximately  3,500,000,  which  in- 
dicates that  there  are  many  sections  which  are 
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scantily  populated.  It  has  two  important  cities 
that  possess  many  points  of  interest  to  the  North 
American  traveler,  and  several  sea-coast  towns 
of  growing  importance. 

Valparaiso  occupies  a  position  on  the  long  coast 
line  half  way  between  the  upper  and  the  lower 
limits.  It  has  a  population  of  approximately 
200,000.  It  is  a  cosmopolitan  city,  having  among 
its  inhabitants  5,000  Germans,  5,000  English, 
with  Belgians,  French,  Austrians,  Australians, 
and  a  few  from  a  number  of  the  other  Latin- 
American  countries.  The  United  States  and 
Canada  are  represented  by  a  few  hundred,  with 
a  sprinkling  of  Chinese  and  Japanese. 

About  400  years  ago,  in  1536,  Juan  de  Saavedra, 
a  Spanish  officer,  founded  this  settlement,  and 
gave  it  the  name  of  his  birthplace  in  Spain.  It 
passed  through  many  vicissitudes,  including 
several  destructive  earthquakes.  Like  many  of 
the  other  South  American  nations,  a  wave  of 
independence  spread  over  Chile,  and  the  Spanish 
authorities  were  deposed  in  1810;  but  it  was  not 
until  1 81 8  that  the  country  threw  off  the  Spanish 
yoke  and  became  a  republic.  Valparaiso  became 
a  flourishing  city,  but  in  1906-7  it  met  the  fate  of 
San  Francisco  and  Kingston.  It  was  partially 
destroyed  by  earthquake  and  fire.  It  is  now 
rebuilt,  and  shows  practically  no  signs  of  its 
disasters.  Valparaiso  lies  in  the  southern  con- 
tinent in  latitude  similar  to  Buenos  Aires,  Cape 
Town,  South  Africa,  and  Sidney,  Australia.  It 
is  directly  south  of  New  York,  and  the  distance  is 
8,460  miles.  Valparaiso  occupies  a  flat  area 
around  a  symmetrical  indentation  of  the  sea,  a 
bay  nearly  three  miles  in  extent  of  coast  line. 
Beyond  the  flat  area  arise  steep  hills,  indented 
with  ravines,  and  the  beautiful  city  extends  from 
the  flat  area  around  the  bay  onto  the  hills  above, 
lending  to  the  scene  as  one  approaches  the  coast 
from  the  sea  an  impression  much  like  that  of  the 
bay  and  city  of  Naples.  The  climate  of  this 
port 'on  of  Chile  varies  from  near  freezing  in  the 
winter  to  eighty-five  degrees  Fahrenheit  in  the 
summer. 

In  a  bird's  eye  view  of  this  Chilean  business 
center,  one  will  be  attracted  by  the  steep,  inclined 
tram-car  ways,  which  transport  the  population 
from  the  low  town  to  the  hills  above;  its  splendid 
water  supply;  the  naval  academy  with  its  view 
of  the  city  and  bay  from  its  ideal  location  on  the 
heights ;  the  various  well-equipped  hospitals  which 
will  especially  interest  the  physician;  and  its 
suburban  resorts,  like  Vina  del  Mar,  with  its 
water  sports  and  resident  attractions. 

Valparaiso,  while  a  commercial  city  of  import- 
ance, strikes  one  as  an  attractive  place  in  which 


to  live.  It  contains  much  beauty,  its  barren  hills 
and  its  white  buildings  forming  an  attractive 
contrast  to  the  blue  waters  of  its  deep  harbors, 
the  green  of  its  trees,  and  the  wealth  of  color  of 
the  flowers  in  its  patios  and  its  boulevards. 

VI.       SANTIAGO 

But  our  time  is  limited,  and  we  fly  away  to 
continue  our  bird's  eye  view  of  the  capital  city  of 
this  republic  of  the  west  and  south.  The  great 
white-capped  mountains  to  the  east,  which  can 
be  seen  as  we  approach,  form  its  eastern  boundary. 
As  we  wind  through  fertile  valleys  and  between 
foot-hills  which  are  its  western  protection,  we 
find  the  city  itself  to  be  a  natural  amphitheater 
of  growing  produce,  of  tropical  foliage  and  sum- 
mer color,  a  proud  metropolis  of  modern  beauty, 
which,  nearly  four  hundred  years  ago,  before  the 
land  of  the  United  States  had  been  traversed  by 
the  Puritans  cr  the  cavaliers,  was  founded  by  the 
dauntless  Pedro  de  Valdivia  with  his  httle  band 
of  Spaniards,  and  which  has  growni  as  a  testimony 
to  his  wisdom.  Even  then  this  little  valley, 
eighteen  by  forty  miles,  protected  by  two  great 
mountain  ranges  with  the  island  mountain,  Santa 
Lucia,  in  its  center,  washed  by  the  waters  of  the 
Mapocho  River,  must  have  been  a  beautiful  spot 
to  look  upon .  And  then  began  a  struggle  between 
a  brave  band  of  pioneers  and  the  vicissitudes  of  a 
wilderness,  with  jealous  natives  to  combat — a 
struggle  that  has  so  many  times  been  duplicated 
in  the  settlement  of  the  Western  Hemisphere, 
that  has  tried  the  souls  of  men,  and,  when  suc- 
cessful, has  developed  nations  of  superior  people. 
The  bravest  and  fiercest  tribe  of  Indians  of  all 
the  continent  had  to  be  subdued  in  the  building 
up  of  this  settlement,  the  Araucanians;  but  the 
Chileans  admire  a  brave  adversary,  and  now  a 
statue  of  one  of  their  most  resourceful  warriors, 
Caupolican,  who  was  captured  and  executed  by 
the  Spaniards,  adorns  the  plaza  on  Cerro  Santa 
Lucia. 

Allow  me  to  quote  from  another  of  the  bulletins 
of  the  Pan-American  Union,  written  by  Edward 
Albes,  one  who  observed  as  a  stranger  the 
externals  of  an  interesting  city.  He  speaks  of  a 
single  evening  in  the  Plaza  de  Armas,  in  which  he 
obserx-es  that  the  people  of  Santiago  are  more 
distinctly  Spanish  in  sentiment  than  are  those  of 
the  cities  on  the  east  coast  of  South  America: 

This  handsome  square,  laid  out  by  the  founder  of  the 
city  some  375  years  ago  as  the  "Plaza  Mayor,"  is  still  the 
center  of  the  city's  life  during  the  balmy  evenings  of  the 
Chilean  spring,  summer,  and  fall. 

On  the  four  sides  of  the  plaza  are  several  handsome 
buildings,  the  most  interesting,  perhaps,  being  the  cathe- 
dral which  stands  on  the  west  side  on  the  very  spot  where 
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the  first  humble  little  wooden  church  ever  built  in  Chile 
was  erected  by  Valdivia's  men.  Independent  of  its  hand- 
some architectural  features,  this  religious  edifice  is  of 
great  interest  because  of  the  historic  and  inirinsic  value  of 
some  of  the  treasures  it  contains.  Among  these  may  be 
mentioned  the  monstrance,  altar  ornaments,  and  sanctu- 
ary lamp  in  the  chapel  of  the  Hoh'  Sacrament,  all  of  which 
are  of  pure,  massive  sih'er  beautifidly  carved  and  wrought 
and  something  over  200  years  old;  a  reclining,  life  size 
.'^tatue  of  St.  Francis  Xavier,  carved  from  the  trunk  of 
a  great  pear  tree  with  remarkable  skill,  which  once  be- 
longed to  the  monastery  of  the  Jesuits,  whence  it  was 
removed  in  1766;  a  crystal  chandelier,  once  hung  in  the 
national  library,  which  lighted  the  night  sessions  of  the 
first  National  Congress  of  independent  Chile;  and  the 
grand  organ,  said  to  be  one  of  the  finest  in  the  Americas, 
which  was  acquired  through  a  fortuitous  accident. 

Immediately  adjoining  the  cathedral  is  the  palace  of 
the  Metropolitan  Bishop  of  Santiago,  also  a  handsome 
structure.  On  the  north  side  of  the  plaza  are  to  be  found 
the  central  post  office  and  the  historic  buildings  of  the 
intendencia  and  municipal  offices.  On  the  south  and 
east  sides  of  the  square  are  the  Portal  Fernandez  Concha 
and  the  Portal  MacClure,  buildings  whose  lower  stories 
are  constructed  in  the  form  of  arcades  in  which  are  nu- 
merous retail  stores  and  shops  as  well  as  stalls  where  are 
to  be  found  potted  plants  and  cut  flowers  and  some  of  the 
most  delicious  fruits  grown  in  the  Americas. 

In  addition  to  the  open  squares  and  plazas,  Santiago 
boasts  of  three  handsome  public  parks,  viz.,  the  Parque 
Cousino,  the  Parque  Forestal,  and  the  Cerro  Santa  Lucia. 
Handsome  shade  trees,  beautiful  driveways,  beds  of 
gorgeous  flowers,  fountains,  statues,  etc.,  grace  the  first 
two  mentioned,  but  other  metropolitan  cities  have  similar 
plaj^grounds  for  their  people. 

But  the  culmination  of  the  beauty  of  this  un- 
usual city  is  the  island  mountain  that  rises  as  a 
dignified  landmark  and  that  may  be  seen  from 
any  vantage  point.  This  same  writer,  in  his 
appreciation  of  this,  says: 

Santa  Lucia,  however,  that  historic  hill  once  known  as 
"Huelen,"  is  unique.  Xo  city  of  modern  time,  as  far  as 
the  writer  knows,  has  anything  just  like  it.  It  is  the  cul- 
mination of  things  beautiful  and  interesting  in  the  Chilean 
capital,  and  must  needs  be  seen  to  be  appreciated.  Xo 
written  description  can  adequately  present  its  artistic 
beauty,  but  the  following  may  serve  to  gi\'e  the  reader 
some  little  idea  of  its  charm. 

It  was  Don  Benjamin  \'icuiia  MacKenna,  one  of  San- 
tiago's greatest  benefactors,  who  was  responsible  for  the 
transformation  of  the  rugged  mass  of  projecting  basaltic 
rock,  once  Valdivia's  fort  and  subsequently  for  many 
years  used  as  a  sort  of  potter's  field  and  burying  ground 
for  non-Catholics,  malefactors,  etc.,  into  the  delightful 
pleasure  resort  of  today.  The  existence  of  this  isolated  hill 
in  the  center  of  a  smooth  and  level  plain  has  been  some- 
thing of  a  puzzle  to  geologists,  for  the  character  of  the  rock 
is  entirely  different  from  that  of  the  mountains  of  the 
region  and  no  other  basaltic  strata  are  said  to  have  been 
found  in  the  immediate  vicinity.  Whatever  may  have  been 
its  origin,  Vicuna  MacKenna  saw  the  possibility  of  trans- 
forming the  hill  into  a  beauty  spot  in  comparison  with 
which  the  famed  Hanging  Gardens  of  Babylon,  built  by 
Nebuchadnezzar  for  the  gratification  of  his  homesick 
queen,  dwindle  into  insignificance.  It  is  located  in  the 
northeastern  section  of  the  city,  near  the  head  of  the  famed 
Avenida   de   las   Delicias,    the    splendid   boulevard    that 


divides  the  capital  into  two  parts.  The  ornate  and  stately 
entrance,  with  the  broad,  graceful  sweep  of  its  stairways, 
its  curving  terraces,  artistic  pavilions,  domes,  and  statues 
is  itself  one  of  the  most  striking  architectural  features  of 
the  city.  A  broad  flight  of  steps  leads  from  the  Alameda 
to  the  massive,  artistically  wrought  iron  gates  on  both 
sides  of  which  stand  marble  columns  surmounted  bj' 
bronze  statues  of  soldiers  in  armor  holding  aloft  the  electric 
arc  lamps  which  light  the  circular  esplanade  within.  In 
the  center  of  this  inclosure  is  a  large  basin  covered  with 
blooming  water  lilies,  the  water  being  furnished  from  a 
fountain  whose  constantly  falling  showers  on  festive  occa- 
sions are  lighted  by  an  electric  device  beneath,  giving  an 
effect  of  falling  drops  and  sprays  of  light  that  is  strikingly 
beautiful. 

Leading  from  the  main  entrance  a  circling  and  gradu- 
ally ascending  carriage  driveway  skirts  along  a  succession 
of  artistic  terraces,  stone  stairways,  rustic  bridges,  and 
occasional  kiosks,  until  it  stops  about  halfway  to  the  top 
in  a  wide  terrace.  Here  is  located  a  spacious,  open  pa- 
vilion, provided  with  comfortable  seats  for  loungers  and 
a  number  of  tables  and  chairs  where  the  visitor  may 
refresh  himself  with  cooling  drinks  and  delicious  dishes 
prepared  by  the  caf  J.  During  the  pleasant  evenings  an 
orchestra  pro\'ides  music  for  the  entertainment  of  the  guests 
and  for  the  benefit  of  those  who  care  to  dance.  Not  far 
from  this  terrace,  a  little  higher  up  on  the  hill,  stands  the 
handsome  mausoleum  of  Don  Benjamin  Vicuiia  MacKenna 
in  which  rest  the  remains  of  the  designer  and  donor  of  this 
e.xquisite  pleasure  resort,  while  just  before  reaching  the 
terrace  on  one  side  of  the  driveway  maj^  be  seen  a  small, 
heavy,  wooden  door  apparently  built  into  a  solid  cliff 
of  rock.  It  leads  to  a  most  interesting  subterranean 
chamber^the  seismographical  observatory  of  Chile. 

From  the  terrace  the  summit  is  reached  by  beautifully 
shaded  paths  which  wind  gradually  upward  between  dark 
masses  of  trees  and  banks  of  gorgeous  blossoms  and 
flowering  shrubs,  with  here  and  there  cool  grottoes  and 
shady  nooks  provided  with  benches,  along  small  cliffs 
from  which  trickle  little  streams  of  water  and  miniature 
cascades,  side  paths  sometimes  leading  to  small  terraces 
from  which  views  of  the  city  may  be  had,  until  finally  the 
visitor  reaches  the  circular  kiosk  at  the  very  top.  Here, 
at  an  elevation  of  a  little  less  than  400  feet,  he  secures  a 
panoramic  view  that  is  superb.  Around  the  base  of  this 
pedestal  clusters  the  city  with  its  spires,  steeples,  turrets, 
domes,  and  towers,  its  open  squares  and  straight  streets, 
while  beyond  it  to  the  east  and  northeast  rise  the  hoary 
heads  of  the  Andes,  perpetually  covered  with  their  glisten- 
ing draperies  of  snow,  sometimes  thinly  veiled  with  drift- 
ing, diaphanous  clouds  and  again  standing  out  in  bold  reHef 
against  the  deep  blue  of  the  skies,  giant  sentinels  that  seem 
to  stand  guard  over  their  loved  jewel  of  the  plain.  To  the 
west  the  Cordillera  de  la  Costa  bounds  the  view,  its  rugged 
peaks  being  somewhat  lower  than  the  .\ndean  giants,  while 
toward  the  south  the  level  plain  extends  as  far  as  the  ej^e 
can  reach,  a  succession  of  green  fields,  regularly  laid  out 
farms,  and  wide  meadows  on  which  graze  great  herds  of 
cattle  and  droves  of  horses,  a  picture  of  peace  and  plent}' 
that  adds  another  element  to  complete  the  charming 
panorama. 

And  so  this  city,  scanned  by  the  hurried 
traveler,  leaves  an  impression  of  cleanness, 
unusual  natural  beauty,  and  a  serious,  efficient 
people.  The  natural  beauty  has  been  accentu- 
ated bv  art  in  its  boulevards,  in  its  patios,  and  in 
its  architectural  structures.     Its  people,  in  the 
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midst  of  the  picturesque  and  dignified  gifts  of 
nature,  have  created  an  efficient  government, 
developed  a  strong  commerce,  builded  hospitals, 
libraries,  art  palaces,  and  important  universities 
with  strong  professional  colleges,  including  medi- 
cine, law,  theology,  and  engineering. 

VII.    OVER  THE  ANDES 

Continuing  one's  flight  from  the  coast  across 
the  narrow  country,  after  observing  its  two  prin- 
cipal cities,  the  foot-hills  of  the  Andes  are  reached, 
and  the  chmb  of  this  bulwark  of  the  continent  is 
begun.  From  Chile  to  the  Argentine,  via  the 
Trans-Andean  Railroad,  is  an  experience  to  thrill 
the  most  experienced  traveler.  Again  I  purloin 
from  another  pen,  and  this  time  give  the  view- 
point of  a  woman  by  setting  down  a  page  from 
Mrs.  Martin's  log,  written  to  some  friends  at 
home: 

Los  Andes — Tuesday,  February  second:  General  call 
at  5:00  o'clock;  breakfast  at  5:30;  and  train  at  "6:20,  not 
6:21."  Exactly  on  time,  we  started  over  the  narrow  gauge 
road  which  winds  up  and  through  the  mountains.  For  the 
first  hour  our  way  lay  via  Rio  Blanco,  and  repeated  the 
journey  of  Monday.  I  was  very  glad  to  have  seen  it  be- 
fore, as  it  is  not  nearly  so  lovely  in  the  morning  as  when 
seen  at  sunset — a  theory  I  have  always  maintained  as  op- 
posed to  that  supercilious  "early  bird."  However,  on  this 
trip  there  was  much  of  interest,  as  the  people  were  all 
flocking  to  work  and  in  some  places  thrashing  was  alread}' 
in  active  operation.  This  is  a  most  primitive  procedure. 
The  grain  is  spread  on  a  hard,  earth  floor;  four  or  five 
horses  harnessed  abreast  are  driven  furiously  round  and 
round  over  it,  suddenly  stopped,  reversed,  and  the  pro- 
cess repeated  until  the  grain  is  trodden  out.  It  all  seems 
very  curious  when  scarcely  a  stone's  throw  away  a  stream 
is  just  tearing  its  waj'  by  and  furnishing  no  end  of  power. 
We  found  later  that  there  had  been  very  warm  weather 
which  had  melted  the  mountain  snow  rapidly  and 
changed  placid,  indolent  streams  into  raging  torrents. 
That  is  probably  the  case  here. 

Did  I  tell  you  about  the  houses  along  the  way?  They, 
too.  are  most  primitive,  sometimes  of  bamboo  with  straw 
roofs,  and  sometimes  mud  huts  or  adobe,  but  almost 
universally  surrounded  by  lovely  flowers  and  flowering 
hedges.  Often  we  saw  open-air  ovens  with  some  sort  of 
a  roof  protecting  them,  and  we  were  uncertain  whether 
they  are  intended  for  the  family  bake  or  for  some  process 
of  coke-burning.  The  coal  used  by  the  railways  comes  in 
small,  uniform  blocks,  about  4  b}'  3  by  9  inches,  and  is 
made  from  very  fine,  soft  coal  and  coal  dust;  so  here, 
possibly,  lies  the  raison  d'etre  for  the  ovens. 

As  we  climbed  into  the  mountains,  they  became  more 
and  more  austere  with  quite  a  bit  of  snow  here  and  there. 
Soon  after  leaving  Rio  Blanco,  a  cog  road  is  employed 
which  jiggles  one  slowly  along  at  an  almost  perpendicular 
climb.  All  in  all,  it  was  a  wonderful  morning,  with  con- 
stantly changing  peaks  coming  into  view,  and  an  ever  new 
panorama  unrolling  itself  before  us.  Someway,  in  our 
mountains  at  home  one  seems  to  see  one  particular 
mountain  for  a  long  time,  and  then  another;  but  here  it 
is  just  a  series  of  one  great  mass  overtopping  its  neighbor 
and  stretching  on  and  on  indefinitely. 

About  noon  we  reached  the  summit  and  neared  the 
boundary  of  Chile  and  Argentine.     Just  at  this  point  the 


train  slips  into  one  of  the  greatest  tunnels  of  the  world. 
It  is  ten  thousand  three  hundred  eighty-four  feet  long  and 
ten  thousand  seven  hundred  seventy-eight  feet  above  sea 
level.  That  is  "fifteen  hundred  feet  higher  than  the 
Stelvio  Pass  carriage  road,  and  thirty-five  hundred  feet 
higher  than  Mont  Cenis,  Saint  Gothard,  and  the  Simplon 
Tunnel.  When  this  tunnel  was  built,  the  calculations  were 
so  exact  that  at  the  junction  there  was  only  three-quarters 
of  an  inch  difference  in  the  levels,  and  the  chainage  only 
two  and  one-fourth  inches  less  than  estimated." 

At  the  boundary  of  Chile  and  Argentine,  a  huge  and 
impressive  bronze  Christus  has  been  erected  to  symbolize 
the  enduring  friendliness  of  the  two  countries.  It  was 
suggested  by  Bishop  Benavente,  cast  from  the  bronze  of 
an  old  Argentinian  cannon,  and  paid  for  by  money  solicited 
by  the  women  of  Argentine,  under  the  leadership  of  Seiiora 
de  Costa.  It  was  placed  at  the  highest  possible  spot  in 
the  boundary  mountains,  and  bears  the  inscription: 
"Sooner  shall  these  mountains  crumble  into  dust  than 
Argentinians  and  Chileans  break  the  peace  to  which  they 
have  pledged  themselves  at  the  feet  of  Christ  the  Re- 
deemer." 

From  the  little  station  of  Las  Cuevas  we  could  see 
nothing  of  the  real  statue;  but  we  eagerly  strained  our 
eyes  toward  a  dark  patch  in  the  snow  some  three  thousand 
feet  above  us  and  drew  what  satisfaction  we  could  from 
our  distant  view.  As  we  came  into  the  Argentine,  the 
character  of  the  mountains  seemed  to  change,  and  they 
became  more  friendly  and  placid,  with  gentle  slopes  and 
here  and  there  patches  of  bright  \^ellow  flowers. 

A  few  minutes  before  reaching  Puenta  del  Inca,  our 
train  stopped  and  there  in  an  opening  in  the  mountains 
towered  before  us  majestic  Aconcagua,  the  highest  peak  of 
the  Western  Hemisphere,  six  thousand  eight  hundred  fift}-- 
eight  meters,  or  about  twenty-two  thousand  eight  hundred 
feet.  Although  it  was  fifteen  miles  away,  its  snowy 
head  glittered  in  the  brilliant  sunlight,  and  its  silent  gran- 
deur touched  with  awe  even  the  distant  observer. 

At  Puenta  del  Inca  a  wonderful  natural  bridge,  medicinal 
springs,  and  a  good  hotel  combine  to  make  a  popular 
resort.  When  the  train  stopped,  I  got  out  and,  climbing 
into  a  waiting  carryall,  was  whisked  away  to  the  nearby 
hotel.  The  wisdom  of  my  action  was  demonstrated  when 
Dr.  Mayo  and  Franklin  came  puffing  up,  well  winded  b_v 
the  heat  and  the  altitude.  At  the  entrance  to  the  hotel 
we  were  greeted  with  shouts  and  cheers  from  the  assembled 
guests,  and  found  the  stars  and  stripes  and  the  blue  and 
white  of  the  Argentine  side  by  side  in  the  decoration  of  the 
building.  The  band  played  for  us  and  everywhere  the 
greatest  enthusiasm  and  excitement  were  manifest.  The 
luncheon  was  excellent,  and  well  served.  As  usual,  there 
were  many  courses  and  a  variety  of  wines.  As  soon  as  it 
was  over  we  were  escorted  back  to  our  train  by  the  entire 
community,  and  wildly  bidden  God-speed  in  a  chorus  of 
friendly  "Adios." 

Then  began  one  of  the  most  wonderful  experiences  of 
my  life  as  hour  after  hour  the  most  majestic,  multi-colored 
mountains  crept  by  us.  Not  a  tree,  not  a  shrub,  just 
masses  and  masses  of  rock  piled  on  each  other,  tier  upon 
tier,  and  of  such  marvelous  color,  now  pink,  now  yellow, 
now  deep  red,  with  here  and  there  splashes  of  green,  gray, 
or  blue — all  glowing  and  quivering  under  the  warm  after- 
noon sun. 

Whenever  the  stream,  which  is  now  the  IMendoza  River, 
was  seen — and  that  was  almost  constantly,  as  we  followed 
its  bed — the  water  was  tearing  along  like  mad  and  we  began 
to  see  traces  of  the  slides  and  washout  which  had  detained 
us.  At  one  place  we  passed  the  spot  where  a  train, 
carrying  only  its  crew,  left  the  track  and  pitched  into  the 
water  below,  where  we  could  still  see  the  cars  lying  bottom 
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side  up.  It  is  a  mystery  that  this  road  can  ever  be  kept 
open  at  all.  Much  of  the  way  the  track  is  a  mere  thread 
on  the  side  of  a  mountain  who.se  structure  is  such  that  it 
seems  as  though  the  slightest  jar  might  precipitate  an 
avalanche;  just  loose  stones  held  insecurely  together  by 
soft  dust  and  sand;  then  will  come  great  masses  of  rock, 
looking  as  though  only  the  eternities  would  dislodge  them; 
and  so  it  goes,  constant  variation. 

Owing  to  the  serious  difficulties  on  the  road,  our  train 
crept  along  more  and  more  slowly  and  we  lost  more  and 
more  time.  The  sun  went  down,  the  moon  came  up,  the 
mountains  loomed  dark  and  threatening  and  the  river  tore 
along  alarmingly  swift  and  near.  Finally,  at  about  ten 
o'clock,  we  neared  Cacheuta,  which  is  celebrated  for  its 
medicinal  baths.  By  digging  only  two  or  three  feet  below 
the  earth  surface,  water  gushes  forth  containing  various 
medicinal  properties  and  varying  in  temperature  from 
seventy-nine  to  one  hundred  and  twelve  degrees.  The  little 
town  prides  itself  on  its  quite  pretentious  hotel,  and  as 
many  as  twenty  thousand  guests  per  annum  visit  the  resort. 
But  here,  less  than  a  week  ago,  occurred  a  bad  slide  which 
carried  the  road  and  a  portion  of  the  hotel  into  the  river, 
and  at  which  time  several  of  the  guests  were  drowned. 
Now,  in  spite  of  desperate  efforts,  the  road  had  not  been 
sufficiently  repaired  to  make  it  safe  for  passengers;  so  we 
all  disembarked,  leaving  our  worldly  goods  in  the  cars 
which  were  pushed  over  a  rickety  bridge,  while  we  followed 
on  foot,  single  file.  It  was  rather  a  thrilling  sensation  to 
stand  out  in  the  open  near  this  little  .South  American 
town — the  stillness  of  the  night,  the  mountains  all  about 
us,  the  Southern  Cross  shining  over  our  heads,  the  moon- 
light falling  on  the  glistening  snow  of  Aconcagua  towering 
in  the  distance,  all  combined  to  paint  a  never-to-be-forgot- 
ten picture. 

Presently  we  climbed  once  more  into  our  train  and  crept 
on  our  way,  always  hugging  the  ri\-er  which  at  times 
seemed  only  a  foot  or  two  from  the  tracks,  and  which, 
in  places,  was,  we  were  told,  forty-five  kilometers  deep. 
It  was  midnight  when  we  finally  pulled  into  IMendoza,  and 
bag  and  baggage  left  the  Trans-Andean  Railroad  and 
transferred  ourselves  to  the  sleeping  cars  waiting  for  us  on 
the  Buenos  Aires  and  Pacific  road.  This  is  a  wide  gauge 
road  and  runs  some  three  hundred  and  fifty  miles  or  more 
in  an  absolutely  straight  line,  the  longest  straight  track 
on  record.  Somewhere  there  is  an  "S"  in  the  road,  and 
then  it  goes  on  straight  again  for  considerably  over  four 
hundred  miles.  Two  fine  dining  cars,  attached  to  our 
train,  were  ready  for  action  upon  our  arrival,  but  most  of 
us  preferred  our  sleepers,  finding  from  five  thirty  a.m. 
to  twelve  thirty  a.m.  quite  long  enough  for  one  day. 

The  sleepers  were  of  the  continental  type,  and  not  un- 
comfortable. Each  room  was  equipped  with  a  washbasin, 
electric  lights,  and  an  electric  fan.  The  space  between  the 
berths  and  the  wall  was  not  more  than  two  feet,  and  was 
the  only  available  place  for  bags;  consequently,  there  was 
practically  no  standing  room.  The  sheets  and  pillows  were 
reasonably  clean;  but  my  blanket  had  recently  covered  a 
horse  or  his  rider,  and  was  of  the  horse — horsey. 

The  trip  across  the  plains  is  reputed  to  be  indescribably 
dusty  and  hot,  but  the  recent  torrential  rains  had  left  this 
region  still  moist  and  moderately  cool,  for  which  we  were 
devoutly  thankful.  The  country  is  very  flat,  somewhat 
resembling  vast  stretches  of  our  own  western  prairies.  Some- 
times it  is  barren,  with  great  bunches  of  pampas  grass 
nodding  at  one;  sometimes  there  are  immense  corn  and 
wheat  fields;  and  over  and  over  again  we  saw  herds  and 
herds  of  cattle — beef  enough  for  the  world.  There  are  few 
villages,  and  still  fewer  farm  houses,  but  this  may  not  be 
remarkable,  as  the  population  of  all  Argentine  only 
averages  si.x  to  the  square  mile.     All  day  we  rode  over  this 


rather  monotonous  country  and  grew  hot  and  tired,  but 
ne\er  downhearted,  there  was  so  much  to  see  and  enjoy. 
We  had  been  told  that  we  might  e.xpect  to  reach  Buenos 
Aires  at  about  ten  o'clock;  but  by  good  fortune  vye  made 
up  two  hours  and  arrived  at  eight.  Quite  a  committee  of 
surgeons,  headed  by  Dr.  Vegas  and  Dr.  Pasman,  met  us, 
then  after  submitting  to  the  operations  of  the  omnipresent 
photographers,  we  were  put  into  Dr.  \'egas'  car  and  driven 
to  the  Plaza  Hotel.  This  is  a  very  modern,  very  up-to-date 
establishment,  where  delightful  rooms  were  awaiting  us 
and  where  we  were  only  too  glad  to  sink  down  and  rest. 

VIII.      BUENOS   .\IRES 

No  matter  where  or  in  what  manner  one  has 
traveled,  he  must  be  agreeably  surprised  by  the 
charm  and  beauty  of  the  metropohs  of  South 
America — a  cosmopolitan  city,  possessing  beauti- 
ful boulevards,  parks,  palatial  buildings,  con- 
tinental theaters,  museums,  libraries,  art  galleries, 
universities,  clubs,  and  beautiful  suburbs  in  which 
resides  its  summer  population;  but  beyond  this 
it  has  an  intangible  fascination  that  one  cannot 
describe;  that  holds  one  in  thralldom  as  do  some 
of  the  famous  capitals  of  Europe. 

This  city,  although  founded  in  about  1530, 
was  not  permanently  settled  until  the  latter  part 
of  the  sixteenth  century.  Its  population  is  now 
more  than  a  million  and  a  half,  and  it  is  so  sit- 
uated that  there  is  ample  room  for  expansion.  Its 
people  are  independent  and  proud,  and  they 
have  a  charming  manner  and  a  friendliness  that 
makes  one  admire  them,  warm  to  them,  and  that 
creates  a  desire  to  live  among  them  and  to  absorb 
their  spirit.  While  they  are  a  serious  people,  they 
possess  the  desire  for  pleasure  and  social  inter- 
course, as  testified  by  their  clubs,  their  pleasure 
parks,  their  racetracks,  their  theaters,  and  their 
opera  houses.  They  are  scrupulous  in  the  care 
of  their  people,  as  is  evidenced  by  their  system 
of  hospitals,  which  are  not  excelled  by  those  of 
any  city  of  the  world;  also  in  their  educational 
system,  including  the  early  care  of  their  children, 
their  later,  higher  education,  and  their  well- 
equipped  and  well-conducted  universities  and 
professional  schools  of  law,  medicine,  engineer- 
ing, and  theology. 

Weeks  may  be  occupied  here,  in  the  most 
luxurious  surroundings,  in  enjoying  and  becom- 
ing acquainted  with  these  great  neighbors  of  ours 
in  the  southern  portion  of  this,  our  twin  continent, 
where  the  weather  is  never  colder  than  fifty-one 
degrees  Fahrenheit,  nor  warmer  than  eighty 
degrees. 

The  Repubhc  of  Argentine  is  about  one-third 
the  size  of  the  United  States.  It  became  an 
independent  country  in  1810,  and  its  Constitution 
is  patterned  after  the  Constitution  of  the  United 
States. 
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IX.      MONTEVIDEO 

Through  the  port-holes  of  our  state-room  on 
the  palatial  steamer  which  conveved  us  from 
Buenos  Aires  to  Montevideo  we  could  see  the 
mountain  that  was  observed  four  centuries  ago 
bv  the  Portuguese  sailor,  from  whose  outcry, 
as  the  story  goes,  the  mountain  received  its 
name.  It  appears  now  a  small  hill  as  compared 
with  the  City  of  Montevideo,  toVhich  it  gives 
its  name;  but  with  its  small  fortification  and 
flag-staff,  it  offers  its  welcome  to  the  stranger. 

This  peninsula  city,  with  its  extensive  sanitary 
docks,  resembhng  those  of  Panama,  is  another 
of  the  beautiful  cities  of  the  world.  It  is  the  hub 
of  the  proud  httle  country  of  Uruguay.  It  is 
strictly  a  modern  city,  with  interesting  architec- 
ture, parks,  boulevards,  and  public  buildings  of 
importance  and  dignity.  The  city  houses  a  popu- 
lation of  sturdy,  dignified,  business-like  people 
who  reliantly  meet  you  face  to  face.  Like  the 
peoples  of  the  other  South  American  countries, 
they  evince  no  trace  of  provincialism.  They 
know  their  Europe  and  North  America,  and  they 
are  thoroughly  cosmopolitan.  This  country, 
early  in  the  colonization  of  its  land,  was  the 
melting-pot  of  competing  Portuguese,  Spanish, 
and  English;  and  later  in  its  development  it 
waged  a  struggle  for  independence  against 
Argentine,  Paraguay,  and  Brazil,  the  contenders 
for  its  attractive  acres.  Like  all  of  the  principal 
South  American  countries,  it  finally  emerged 
from  its  formative  struggles  and  quietly  estab- 
lished its  independence  in  the  early  part  of  the 
nineteenth  century,  when  the  mother  country, 
Spain,  was  busy  in  its  own  reconstruction  after 
the  long  Napoleonic  wars. 

"No,  we  are  not  Spaniards, "  they  will  say,  with 
spirit.  "We  are  Uruguayans."  "But,"  the 
American  will  reply,  "You  certainly  speak  the 
Spanish  language. "  "Yes,  we  do  speak  Spanish; 
and  you,  as  Americans,  speak  Enghsh.  But 
surely  you  do  not  acknowledge  that  you  are 
Enghsh."  And  so  the  principal  city,  of  which 
they  are  so  justly  proud,  has  grown  to  a  metrop- 
olis of  nearly  five  hundred  thousand  inhabitants. 

Uruguay,  in  its  Government,  is  one  of  the  most 
progressive  in  the  world.  In  the  conduct  of  its 
business,  it  utilizes  in  the  most  thrifty  manner 
its  great  production  of  five  stock,  harboring 
immense  packing  plants  and  carrying  on  an 
industry  of  great  profit.  The  country  was  one 
of  the  first  to  establish  the  eight-hour  working 
day  and  recognition  of  the  right  of  men  who 


labor  with  their  hands  to  sanitary  homes  and 
wholesome  working  quarters.  There  is  a  work- 
man's compensation  law. 

The  educational  system  of  the  country  pro- 
vides for  and  encourages  a  system  of  universal 
education,  particularly  emphasizing  the  primary 
branches.  Its  university  system  is  comprehensive. 
Among  its  departments,  under  separate  faculties, 
are  literature,  law,  sociology,  medicine,  phar- 
macy, commerce,  veterinary  and  other  minor 
subdivisions,  each  with  special  laboratory,  library, 
and  museum  adjuncts. 

Uruguay  proves  its  commercial  supremacy  by 
the  fact  that  its  financial  standing  is  maintained 
at  the  highest  mark,  its  unit  of  currency  being 
based  on  the  gold  standard  which  maintains  it 
at  a  parity  to  that  of  the  United  States.  The 
Government  controls  the  telegraph  and  postal 
systems,  and  has  a  rigid  banking  law. 

This  is  a  country  of  beautiful  flowers.  The 
climate  is  such  that  roses  grow  in  profusion 
throughout  the  year.  The  mean  temperature 
in  the  winter  months  is  fifty-two  degrees  Fahren- 
heit; spring,  sixty-four  degrees;  summer,  seventy- 
one  degrees;  and  autumn,  sixty-one  degrees.  The 
mean  temperature  for  eight  years,  to  1914,  was, 
for  Montevideo,  sixty-one  degrees  Fahrenheit, 
the  extreme  maximum  for  that  period  being 
ninety-six  degrees,  and  the  extreme  minimum, 
thirty-four  and  one-half.  The  average  rain- 
fall for  the  year,  thirty-nine  inches;  the  average 
fair,  sunshiny  days,  two  hundred  and  twenty- 
five  per  year  for  eight  years.  It  is  no  wonder 
that  these  fortunate  people  present  to  one's  view 
an  air  of  contentment;  that  they  have  a  spirit  of 
optimism;  and  that  they  are  industrious  and 
prosperous. 

Visit  their  country  as  you  would  visit  France 
or  Italy — to  enjoy  the  perfection  of  climate  and 
the  charm  of  companionship  with  a  cultured 
people.  Go  to  their  sea-ports,  attend  their 
operas  in  their  palatial  opera  houses,  learn  of 
their  business  methods,  and  in  your  sojourn  you 
will  see  many  things  that  will  give  you  food  for 
enjoyment  for  the  long  winter  evenings  of  your 
own  wonderful  land. 

No  one  can  visit  our  southern  continent,  if  he 
travels  in  comfort,  and  view  the  mountains,  the 
valleys,  the  rivers,  and  the  plains  of  its  vast 
area,  know  and  converse  and  live  with  its  fascin- 
ating people,  and  experience  the  thrill  of  its 
stimulating  and  agreeable  climate,  and  not  say 
to  himself:  " I  shall  go  again. " 


PLATIC    I 


Fip;.  I.  Cystoscopic  view  of  ri},'ht  portion  of 
bladder  looking  toward  the  tri.i^one  and  showinj? 
vegetating  syphiloma.  The  points  of  the  papillae 
are  arranged  in  peaks  and  ha\-e  a  sil\-ery  gray 
color. 


Fig.    2.      Cystoscopic    view    of    left    portion    of 
bladder,  same  case,  looking  toward  the  trigone 


rig.  I .  Cystoscopic  \'iew  of  right  portion  of 
bladder  looking  toward  the  trigone  and  showing 
\egetating  s\phiioma  of  the  bladder  two  weeks 
after  continuous  treatment.  Uretera-  opening 
pkiinly  visible  in  crater-like  mass. 
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TUMORS  OF  THE  BLADDER 

Including  Report  of  Vegetating  Syphiloma  or  the  Bladder 
By  W.  C.  DANFORTH,  M.D.,  F.A.CS.,  Evanston,  Illinois 

Gynecologist,  Evanston  Hospital 
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DURING  the  last  7  months,  there  have 
come  under  our  observation  7  cases 
of  bladder  tumors.  Three  of  these 
were  carcinomata,  3  papillomata,  and  i 
condyloma  of  the  bladder.  The  discovery 
that  condyloma  could  exist  in  the  bladder 
and  simulate  a  true  tumor  growth  so  closely 
that  cystoscopically  they  were  apparently 
identical,  came  as  a  surprise  to  us.  It  is  with 
a  view  of  reporting  our  findings  in  this  inter- 
esting case,  as  well  as  our  experience  in 
treating  the  remaining  cases  of  neoplasm, 
that  we  present  this  report. 

Case  i.  A  young  woman  of  25  entered  the  hospital 
on  the  service  of  one  of  us  (D),  December  11,  1919, 
complaining  of  pain  over  the  lower  abdomen, 
painful  and  frequent  urination,  loss  of  weight;  22 
pounds  in  last  2  months. 

Previous  history.  The  patient  had  measles,  chicken 
pox,  and  scarlet  fever  as  a  child;  neisserian  infection 
3  years  ago;  criminal  abortion  in  September  followed 
by  evacuation  of  uterus.  She  states  that  she  had 
fever  for  4  days  after  this.  Menstrual  history  began 
at  14,  the  periods  were  4  to  5  weeks  apart,  and  always 
painful  until  recently,  the  flow  was  scant,  and 
very  irregular  during  past  three  months. 

Family  history.  The  patient  has  three  brothers, 
one  sister;  the  father  and  mother  are  living  and  well. 

Present  illness.  Since  abortion  in  September  last, 
the  patient  has  not  gained  strength  or  regained  her 
appetite  and  has  lost  about  15  pounds  in  weight. 


Two  months  ago  she  began  to  be  troubled  by 
frequent  urination  and  pain  on  voiding.  The  pain 
was  of  a  sharp  and  burning  character  and  would 
subside  in  the  intervals  between  voiding.  She  would 
void  every  hour  or  so  during  the  day  and  would  get 
up  from  four  to  five  times  at  night.  She  has  suffered 
from  abdominal  pain,  which  is  not  localized  in  any 
particular  spot,  but  which  seems  more  pronounced 
over  the  right  iliac  region,  to  lesser  degree  in  left 
iliac  region  and  slight  tenderness  over  bladder  area. 
The  pain  is  not  continuous  and  not  very  acute. 
She  tires  very  easily. 

Physical  examination  shows  an  anaemic,  slender, 
young  woman,  distinctly  under  weight,  with  no 
abnormalities.  The  chest  is  negative;  the  abdomen 
flat,  symmetrical,  slender;  the  liver  and  spleen  not 
palpable;  and  there  is  slight  tenderness  in  both 
lower  quadrants;  no  palpable  masses. 

Urinary  examination  on  admission  showed  a 
specific  gravity  of  1008,  serum  albumin  present  and 
a  very  marked  pyuria.  E.xamination  of  urine  for 
tubercle  bacillus  was  repeatedly  negative.  Smears 
for  gonococci  were  negative.  The  Wassermann  made 
3  days  after  admission  was  slightly  positive.  A 
second  Wassermann  done  two  days  later  was 
negative. 

Vaginally  the  anterior  wall  of  the  vesicovaginal 
septum  was  found  to  be  very  distinctly  infiltrated, 
indurated,  and  immovable,  presenting  an  irregular 
surface.  Cystoscopy  showed  the  entire  bladder 
floor  to  be  occupied  by  an  infiltrating  growth  with 
many  small  peaked  projections,  of  papillomatous 
character,  together  with  larger,  rounded  masses, 
the  upper  portions  of  which  showed  a  translucency 
indicating  oedema.    Neither  ureteral  orifice  could  be 
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distinguished.  The  lateral  portions  of  the  bladder 
appeared  approximately  normal,  there  being  only 
the  evidence  of  a  mild  cystitis. 

Cystoscopy  was  repeated  at  which  time  we  both 
examined  the  patient.  We  were  in  doubt  whether 
we  were  dealing  with  a  malignant  growth  or  syphilis. 
The  cystoscopic  findings  were  ver\-  distinctly 
suggestive  of  malignancy  against  which  spoke  the 
youth  of  the  patient  and  the  evident  possibiUty  of 
the  presence  of  a  specific  infection.  Extensive 
induration  in  the  vesicovaginal  septum  would  speak 
for  syphilis.  On  the  other  hand  syphilis  of  the 
bladder  is  a  very  rare  finding. 

We  decided  to  do  a  cystotomy  which  was  carried 
out  by  both  of  us,  on  December  23.  On  opening  the 
bladder  its  fundus  and  anterior  wall  were  thick, 
almost  I  centimeter  in  thickness,  stiff,  and  of  a  pear- 
Iv  grev  color  on  cross  section.  The  cavity  of  the 
bladder  was  smaller  than  normal,  and  its  base  was 
occupied  by  a  growth  which,  on  direct  inspection, 
did  not  appear  definitely  malignant.  A  small  bit  of 
tissue  was  secured  for  section  which  was  examined 
by  Dr.  Gladys  Dick.  She  reported  that,  while  the 
specimen  had  been  somewhat  injured  by  drying 
before  she  received  it,  none  of  the  sections  made 
by  her  showed  malignancy  but  merely  appeared  to 
be  necrotic  material. 

It  was  then  decided  to  place  the  patient  upon 
active  specific  treatment  which  was  done  by  one  of 
us  (C),  who  gave  her  salvarsan  intravenously  nine 
times.  She  immediately  began  to  improve,  and 
cystoscopy,  after  the  wound  had  nearly  closed, 
showed  a  marked  regression  of  the  growth  at  the 
base  of  the  bladder,  the  distinguishing  characteris- 
tics of  which,  however,  were  still  plainly  evident. 

Figures  i  and  2,  Plate  I  show  the  growth  as  it 
appeared  at  this  time.  Two  weeks  later  the  blad- 
der was  still  further  improved  as  is  shown  in  Figures 
I  and  2,  Plate  II.  She  was  discharged  from  the 
hospital  on  February  17,  at  which  time  the  cystoto- 
my wound  was  entirely  healed,  the  patient's  general 
condition  was  very  greatly  improved,  and  she  was 
gaining  rapidly  in  weight. 

Syphilitic  lesions  of  the  bladder  have  not 
been  adequately  discussed  in  the  hterature. 
During  the  period  from  1551  to  1767,  there  is 
almost  complete  obscurity  although  occasion- 
ally observations  are  cited  where  lesions  of 
this  character  were  discovered  at  autopsy  in 
individuals  dying  on  account  of  urinary 
lesions.  During  the  period  from  1872  to 
1900  numerous  cases  of  bladder  tumors 
due  to  syphihs  were  diagnosed  by  the  thera- 
peutic method;  that  is,  if  the  symptoms 
disappeared  under  treatment  it  was  pro- 
nounced syphilitic. 

Since  1900  great  progress  has  been  made 
in  diagnosing  bladder  lesions  because  of  the 


development  of  the  cystoscope.  During  the 
same  period  has  been  added  the  Wassermann 
reaction,  a  strong  supporting  evidence  in 
diagnosing  these  lesions. 

So  far  as  we  are  able  to  learn,  the  first 
dissertation  on  syphihs  of  the  bladder  which 
has  been  printed  in  the  EngHsh  language 
appears  in  Cabot's  Modern  Urology,  in  the 
chapter  on  syphihs,  which  was  written  by  one 
of  us  (C).  Since  that  time  a  number  of  reports 
have  appeared,  and  recently  Lloyd  Thompson 
in  the  American  Journal  of  Syphilis  has 
reported  all  the  cases  up  to  date,  which  num- 
ber 52. 

As  the  case  above  reported  shows  that  a 
syphiHtic  lesion  may  cause  a  growth  in  the 
bladder  which  produces  all  of  the  symptoms 
and  appearance  of  a  tumor,  it  would  appear 
to  be  justifiable  to  add  to  the  very  extensive 
classification  originally  proposed  by  Kuester 
and  Albarran  and  which  Geraghty  tells  us  is 
almost  universally  accepted,  a  new  division 
under  the  head  of  granuloma  or  tumors  of 
infective  origin.  Under  this  heading  should 
appear  condyloma,  the  lesion  of  secondary 
lues,  and  gumma,  the  lesion  of  tertiary  lues. 
The  classification  would  then  appear  as 
follows : 

I.    Neoplasm 

1.  Tumors  of  connective  tissue  origin 

a.  Benign 

Fibroma 

Myoma 

Fibromyoma 

Angioma 

Rhabdomyoma 

]\Iyxoma 

Chondroma 

b.  ^Malignant 

Sarcoma 

2.  Tumors  of  epithelial  origin 

a.  Benign 

Adenoma 
Papilloma 
Cystic  tumors 

b.  ^Malignant 

Carcinoma 

Adeno- 

Squamous 

Scirrhous 

Papillary 

3.  Tumors  of  obscure  origin 

Hydatid  cysts 
Dermoid  cysts 
Cholesteatoma 
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II.    Granuloma 

4.    Tumors  of  infective  origin 

Secondary  lues — -condyloma 
Tertiary  lues — gumma 

Syphilis  of  the  bladder  manifests  itself  in 
the  following  ways  : 

I.  Secondary  period.  During  the  time  of  the 
generalized  eruption,  it  is  not  uncommon  to 
find  the  bladder  studded  with  discrete 
papules,  similar  to  those  appearing  on  the 
skin.  These  findings  have  been  reported 
by  numerous  observers.  There  is  also  a  form 
of  vegetating  syphiloderm  which  throughout 
the  literature  has  been  described  as  ''gumma 
of  the  bladder,"  except  by  Denslow.  He 
reports  a  case  in  which  he  describes  a  typical 
picture  of  condyloma  of  the  bladder.  In  the 
case  here  reported  the  diagnosis  of  condyloma 
was  made  independently  of  Denslow's  report 
which  we  did  not  see  until  later. 

If  one  considers  that  during  the  period  of 
secondary  invasion  all  the  tissues  of  the 
body  are  invaded  by  the  spirochaeta  pallida, 
one  may  easily  assume  that  that  which 
occurs  on  the  skin  may  easily  happen  on 
other  surfaces  of  epithehal  character.  It  may 
easily  be  conceived  that  the  changes  which 
occur  in  a  papule  on  the  skin  on  a  moist 
surface  may  occur  on  the  moist  mucous 
surface  of  the  bladder.  This  may  occur  at 
any  time  after  the  primary  invasion.  Accord- 
ing to  Thompson,  this  moist,  papular  syphilo- 
derm may  occur  30  years  after  a  primary 
lesion,  when  no  treatment  has  been  used. 

The  bladder  offers  a  warm,  moist  bed  for 
the  growth  and  development  of  the  spirochae- 
tae,  and  the  thin  mucous  membrane  of  the 
bladder  may  be  regarded  as  resembling 
fairly  closely,  so  far  as  the  conditions  which 
it  offers  for  the  growth  of  the  organism  are 
concerned,  the  condition  about  the  anus. 
The  moist  papular  syphiloderm  instead  of 
becoming  flat  occasionally  becomes  warty 
and  papillomatous.  Several  lesions  may 
coalesce  and  a  large  cauliflower  mass  may 
develop  which  we  may  term  a  vegetating 
syphiloma  of  the  bladder. 

As  studied  with  the  cystoscope  these 
tumors  simulate  a  papilloma  so  closely  that 
it  is  impossible  at  times  to  differentiate  be- 
tween them.    In  many  of  the  cases  reported, 


these  growths  are  referred  to  as  gumma,  as 
few  observers  believed  them  identical  with 
condyloma  which  occurs  upon  the  skin.  It 
was  with  a  view  of  stimulating  further  study 
of  this  lesion  that  the  accompanying  pictures 
were  made. 

In  passing  a  cystoscope  over  this  hyper- 
trophied  papillomatous  mass,  one  is  impressed 
with  the  similarity  to  bullous  oedema.  How- 
ever, by  carrying  the  cystoscope  to  the 
border  of  the  mass,  the  growth  in  uniform 
palisades  can  be  dift"erentiated  from  the 
normal  bladder.  The  mass  is  freely  movable. 
So  far  as  the  surface  portion  of  the  growth  is 
concerned,  the  papiUaj  rise  and  fall  under  the 
sHghtest  pressure  from  the  distal  end  of  the 
cystoscope.  The  points  of  the  papillae  are 
arranged  in  peaks  and  are  of  a  silver  gray 
color  due  to  their  distention,  which  causes 
them  to  be  translucent  under  the  cystoscopic 
light.  Looking  across  this  mass  through  a 
McCarthy  cysto-urethroscope,  the  papillae 
look  a  little  more  yellow  from  the  retained 
serum  under  the  mucous  membrane.  Seen 
later  and  after  continuous  treatment,  the 
round  and  oval  papillae  show  as  delicate, 
pearly,  translucent  fingers,  resembling  stalac- 
tites. The  cysto-urethroscopic  picture  may  be 
compared  to  looking  over  the  uneven  surface 
of  a  lake,  the  peaks  of  the  waves  representing 
the  papillae,  perfectly  transparent  at  their 
apices  and  so  soft  and  delicate  that  they  may 
easily  be  pushed  over  with  the  instrument. 
In  the  case  here  reported,  induration  at  the 
base  was  marked  and  could  easily  be  felt 
through  the  vaginal  walls. 

The  histopathology  of  the  vegetating 
syphiloderm  has  been  described  by  Dennie 
as  follows: 

WTien  sectioned,  the  lesion  is  seen  to  con- 
sist of  two  parts,  an  upper,  dense,  finely 
striated  portion,  about  4  millimeters  thick 
and  a  lower  narrowed  core.  Microscopically 
the  former  shows  many  slender  epithehal 
fingers  connected  above  by  thin  bridges 
and  below  penetrating  the  corium. 

Tertiary  period.  Gumma  of  the  bladder 
simulates  the  ulcerative  form  of  papillary 
carcinoma.  This  is  especially  manifest  when 
they  are  both  broken  down  and  covered  with 
mucus.     As  these  tumors  may  occur  during 
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Corbus  cystoscopic  radium  applicator.  S:hematic  draw- 
ing illustrating  application  of  radium  to  a  bladder  neo- 
plasm by  means  of  cystoscope.  Also  serves  to  show 
schematic  drawing  illustrating  tumors  found  in  bladder  in 


the  later  periods  of  life,  the  time  when 
malignancy  generally  occurs,  a  differential 
diagnosis  is  important.  In  arriving  at  a 
differential  diagnosis  one  should  consider 
the  age  of  the  patient,  the  history,  and  the 
possibility  of  specific  infection. 

In  this  connection  it  should  not  be  forgotten 
that  carcinoma  may  co-exist  with  lues  and 
the  presence  of  a  positive  Wassermann  reac- 
tion therefore  is  not  necessarily  conclusive.  If 
possible,  tissue  should  be  secured  by  the 
operating  cystoscope,  or,  should  a  cystotomy 
be  made,  and  the  diagnosis  still  be  in  doubt, 
tissue  may  be  taken  for  microscopic  study. 

The  cases  of  neoplasms  of  the  bladder 
which  we  wish  to  record  are  as  follows: 

Case  2.  Married  woman,  age  36.  Referred  to 
one  of  us  (C)  by  Dr.  M.  H.  Mack. 

Family  history.  The  patient  is  the  second  child  in 
a  family  of  five  children,  two  boys  and  three  girls. 
The  father  died  of  pneumonia,  at  the  age  of  56. 
The  mother  died  of  paralysis,  following  an  accident, 
at  the  age  of  57.  A  brotfier,  2  years  older  than  the 
patient,  died  after  an  operation  for  complete  ob- 
struction of  the  bowels,  when  34  years  old.  The 
other  brother,  19  months  younger  than  the  patient, 
died  of  measles,  when  2  years  and  6  months.  Two 
sisters,  rged  25  and  31,  are  iving.  All  grandpar- 
ents lived  to  be  70  years  or  more. 

Present  illness.  About  14  months  ago  the  patient 
began  to  notice  that  it  was  dilficu  t  and  painful  to 
urinate;  especially  at  night  -everal  minutes  were 
required  to  empty  the  bladder.  She  neglected  to 
consult  a  physician  until  about  the  middle  of  April, 
191Q,  when  she  suffered  from  a  severe  haemorrhage 
from  extra  e.xertion  (housecleaning)  and  a  second 
htemorrhage  the  next  day.  The  patient  was  under 
observation  about  2  weeks.  Frequent  examinations 
of  urine  showed  more  or  less  blood. 

About  IVIay  i,  the  patient  was  examined  Ly  one  of 
us  (C).  DiagnOiis:  tumors  of  the  bladder.  Fulgura- 
tion  treatment  was  given  until  September.  Several 
slight  haemorrhages  and  one  severe  haemorrhage 
occurred  during  this  period;  then  a  very  severe 
haemorrhage  made  it  impossible  and  unsafe  to 
continue  fulguration. 

On  October  it,,  the  patient  was  operated  upon  at  the 
Evanston  Hospital.  A  suprapubic  cystotomy  was 
done,  the  bladder  opened,  and  the  tumors  exposed. 
While  the  larger  tumor  lay  near  the  right  ureteral  ori- 
fice, it  appeared  that  it  could  be  removed  without  in- 
juring the  ureter.  The  tumor  was  caught  in  a  loop  of 
silk,  held  up,  and  the  base,  together  with  a  small  area 
of  surrounding  mucosa,  excised  with  the  cautery.  One 

Ca>e  2.  Smaller  tumors  disappeared  after  application 
of  radium  to  the  largest  one.  Tissue  examined  from 
largest  tumor  shows  typical  papillary  carcinoma. 


DANFORTH  AND   CORBUS:    TUMORS  OF  THE   BLADDER 


223 


Roentgenogram  of  the  bladder  taken  in  the  anteropos- 
terior position  showing  vegetating  syphiloma. 

smaller  secondary  tumor  was  also  removed  by  the 
cautery.  The  bladder  was  then  closed  in  the  usual 
way  with  drainage,  leaving  50  milligrams  of  radium 
on  a  sound  in  contact  with  the  site  of  the  tumor. 
She  remained  in  the  hospital  :i^  days.  While  there, 
radium  was  used  five  times.  The  patient  returned  2 
week?  later  for  another  radium  treatment.  After 
that,  illness  prevented  her  returning  to  the  hospital, 
until  December  26.  Then  radium  was  used  once  a 
week  for  6  weeks.  This  makes  altogether  1 2  radium 
treatments.  She  received  6  treatments  of  600 
milligram  hours  each  and  6  of  300  milligram  hours 
each,  the  radium  being  screened  by  0.5  millimeter 
of  silver  and  i.o  millimeter  of  brass  nickel-plated, 
enclosed  in  a  covering  of  thin  rubber  tubing. 

C.A.SE  3.  Widow,  age  70.  The  previous  history 
shows  nothing  significant.  The  patient  has  had  no 
sev^ere  illnesses.  Her  general  health  has  always  been 
good.  For  a  few  weeks  prior  to  the  time  she  was 
first  seen  she  had  had  intermittent  attacks  of 
haematuria.  The  attacks  were  of  short  duration  but 
occasionally  lasted  several  days.  The  last  attack 
was  more  marked  than  the  others.  She  was  referred 
by  her  family  physician.  Dr.  C  T.  Roome,  to  one  of 
us  (D)  for  examination. 

Cystoscopy  showed  the  entire  bladder  slightly 
reddened,  with  very  sHght  trabeculation.  On  the 
right  side  of  the  bladder  and  outside  of  the  ureteral 
opening  was  a  papillomatous  tumor  about  one  and 
one-half  centimeters  in  diameter  showing  a  bleeding 
point  in  the  lower,  inner  aspect.  Both  ureteral 
orifices  were  normal. 

The  following  day  this  tumor  was  fulgurated  by 
one  of  us  (C).  fulguration  being  repeated  six  times, 
after  which  the  entire  growth  disappeared  down  to 
the  level  of  the  mucosa.  On  November  29,  radium 
treatment  was  begun,  50  milligrams  being  introduced 
under  visual  control  by  means  of  a  cystoscope 
designed  for  the  introduction  of  radium,  the 
applicator  being  left  in  contact  with  the  side  of 
the  tumor  for  12  hours.    Similar  radium  treatments 


Roentgenogram  of  the  bladder  taken  in  the  postero- 
anterior  position,  showing  vegetating  syphiloma. 

were  given  four  times.  She  then  left  for  Texas,  and 
a  report  by  mail  during  February  indicates  that  she 
is  still  in  good  health  and  passing  no  blood.  A  report 
just  received  from  her  physician  in  Texas  contains 
a  record  of  cystoscopic  examination  showing  no 
recurrence  of  the  growth. 

Case  4.  Man.  age  41,  referred  to  one  of  us  (C)  by 
Dr.  I.  A.  Port,  for  haematuria.  The  family  history  is 
negative.  The  patient  has  always  been  well  except 
for  urethritis  at  21  years  of  age. 

Present  illness.  About  10  years  ago.  the  patient 
began  to  have  an  uneasy  feeling  in  the  bladder,  which 
he  noticed  oflf  and  on.  About  5  years  ago  he  had 
attacks  of  terminal  haematuria,  very  little  blood 
appearing  at  first 

Three  years  ago  he  had  an  attack  of  severe 
bleeding.  At  this  time  he  was  cystoscoped  and  a 
diagnosis  of  papilloma  was  made.  No  treatment  was 
given.  Three  year?  passed  before  another  attack 
occurred.  This  time  there  was  a  severe  haemorrhage, 
so  severe  that  numerous  clots  were  formed.  This 
obstructed  urination  and  he  catheterized  himself, 
causing  a  severe  cystitis.  Cystoscopy  was  performed 
under  scopolamine  and  morphine  and  revealed  a  papil- 
lary carcinoma  surrounding  the  left  ureteral  opening 
situated  internally  on  the  trigone. 

Operation.  Under  general  anaesthesia,  a  supra- 
pubic incision  was  made  and  the  tumor  was  burned 
by  diathermy.  The  usual  closure  was  made.  The 
application  of  diathermy  in  this  operation  was 
done  by  Dr.  Gustave  Kolischer. 

The  first  radium  treatment  was  given  10  days 
later  through  the  suprapubic  wound,  the  radium 
being  applied  for  1 2  hours.  Seven  days  later  radium 
was  again  applied.  The  patient  received  six  radium 
treatments  of  600  milligram  hours  each  and  lour  of 
300  milligram  hours  each,  the  radium  being  screened 
as  described  above.  At  the  conclusion  of  this  series 
of  irradiations,  cystoscopy  showed  the  tumor  to  be 
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entirely  gone.  The  patient  is  now  actively  engaged 
in  his  usual  occupation  but  is  to  be  kept  under 
obser\-ation. 

Case  5.  Man,  age  26,  was  referred  to  one  of  us  (C), 
for  cystoscopic  examination  on  account  of  hajmor- 
rhage.    The  previous  history  is  negative. 

Cystoscopic  examination  revealed  a  raspberry- 
like papillomatous  growth  just  outside  of  the  left 
ureteral  orifice,  on  the  side  of  the  bladder  wall. 
This  was  fulgurated  five  times  with  prompt  disap- 
pearance. This  was  4  years  ago.  There  has  been 
no  recurrence.    No  radium  treatment  was  given. 

CaSE  6.  Woman,  age  73,  housewife,  mother  of  five 
children,  living  and  well.  The  family  history  is 
negative.  The  patient  was  referred  to  one  of  us  (C) 
for  cystoscopy  on  account  of  severe  bladder  hemor- 
rhage. 

Examination  showed  an  elderly  woman  in  ap- 
parently good  health,  with  marked  anaemia  The 
patient  stated  that  up  to  present  time,  for  a  woman 
of  her  age,  she  had  enjoyed  good  health. 

Present  illness.  About  one  week  previously 
without  any  premonitory  symptoms  the  patient 
suddenly  had  a  severe  haemorrhage  from  the 
bladder.  The  blood  was  terminal  and  red.  Haemor- 
rhage stopped  as  suddenly  as  it  came.  In  a  few  days 
this  was  followed  by  another  attack,  but  not  so 
severe.  Except  for  a  general  feeling  of  lassitude, 
there  were  no  other  symptoms. 

Cystoscopic  examination  showed  a  typical  papil- 
loma situated  on  the  trigone  just  forward  and 
internal  to  the  right  ureteral  orifice. 

This  growth  was  treated  by  means  of  fulguration, 
ten  applications  being  given.  After  this  radium 
treatment  was  given  by  Dr.  Gustave  Kolischer. 
The  patient  has  been  perfectly  well  for  4  years. 
She  is  now  77  years  of  age  and  her  daughter  says 
until  the  last  few  weeks  she  has  enjoyed  splendid 
health.  At  present  there  is  some  bladder  irritation. 
Patient  refuses  further  examination. 

Case  7.  Widow,  age  65.  Referred  to  one  of  us 
(D)  for  ha?maturia. 

Previous  history.  The  periods  ceased  5  years  ago. 
The  patient  has  had  three  children,  ages  16  to  30, 
labors  normal.  She  had  no  illnesses.  One  year  ago 
she  went  to  a  physician,  her  statement  of  her 
reason  for  doing  so  being  indefinite.  She  had  a 
laparotomy,  the  exact  nature  of  which  she  cannot 
explain  but  says  that  her  appendix  was  removed 
and  "bladder  was  supported."  One  year  ago  she 
began  to  have  very  frequent  urination  with  blood 
in  the  urine  and  the  urination  later  becoming 
painful.  This  has  continued  up  to  the  present.  Pain 
is  more  severe  at  times  and  the  urine  is  frequently 
very  red. 

General  examination  shows  a  pale,  poorly 
nourished,  thin  woman.  The  abdomen  is  negative 
except  for  a  median  scar.  Neither  kidney  is  palpa- 
ble. Vagina,  very  marked  rcctocele,  anterior  wall 
thickened,  infiltrated  and  indurated,  mobility  very 
greatly  decreased.  The  external  meatus  is  very 
reddened.  The  cervix  shows  a  large,  bilateral  lacera- 


tion. No  other  pathology  is  found;  no  other  dis- 
charge. The  uterus  is  antefle.xed,  of  normal  size  and 
movable.  The  urine  is  very  turbid,  the  microscopic 
field  is  crowded  with  red  cells  and  leucocytes. 

Cystoscopic  examination,  September  12,  showed 
the  fundus  and  lateral  walls  of  the  bladder  normal. 
The  base  of  the  bladder  shows  a  large  area,  the 
center  of  which  is  sloughing  and  bleeding.  The 
edges  are  raised  and  have  a  cauliflower-like  appear- 
ance.   The  ureteral  orifices  could  not  be  seen. 

Intensive  X-ray  treatments  were  given  by  the 
radiologist  of  the  Evanston  Hospital,  the  lower 
abdomen  being  mapped  off  in  areas  and  treated 
systematically.  Subsequently  radium  was  applied 
inside  the  bladder  by  means  of  a  cystoscopic 
applicator,  50  milligrams  being  used  and  allowed  to 
remain  from  6  to  12  hours.  Five  such  treatments 
were  given.  The  haemorrhage  stopped  soon  after 
the  beginning  of  X-ray  treatments.  The  patient's 
general  health  is  improved  greatly. 

On  November  25,  the  cystoscopic  appearance  of 
the  mass  was  very  much  better,  as  haemorrhage  had 
stopped  and  the  growth  had  decreased  in  size. 
After  this  the  patient  refused  to  submit  to  any 
cystoscopic  examination  and  only  with  difficulty 
could  she  be  induced  to  allow  the  app'ication  of 
radium. 

HEMATURIA 

While  it  is  not  our  intention  to  go  extensive- 
ly into  the  symptomatology  of  these  growths, 
we  would  like  to  call  attention  to  the  fact  that 
every  one  of  our  cases  first  announced  its 
presence  by  haematuria.  This  agrees  with  the 
statement  of  Kelly  and  Burnam  that  the 
cardinal  symptom  is  haemorrhage,  first  at 
intervals  extending  perhaps  over  months, 
later  increasing  in  amount  until  in  some  cases 
it  may  become  constant  and  profuse. 

It  cannot  be  too  strongly  emphasized  that 
haemorrhage  from  the  bladder  calls  for  im- 
mediate investigation  by  means  of  the 
cystoscope.  Cystoscopy  should  be  done  with 
great  care,  as  careless  instrumentation  may 
increase  bleeding. 

Pyuria  is  also  frequent.  A  pedunculated 
tumor  which  may  chance  to  be  situated  so  that 
it  may  fall  over  the  internal  urethral  orifice 
may  thus  cause  an  intermittent  stoppage  of 
urine.  An  instance  of  this  sort  came  under 
the  observation  of  one  of  us  (D)  a  number  of 
years  ago. 

Our  treatment  of  the  cases  herein  reported, 
excluding  the  luetic  growth  which  has  dis- 
appeared under  specific  treatment,  has  been 
as  follows: 
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1.  Suprapubic  cystotomy  and  cautery  ex- 
cision followed  by  radium  in  one  case; 

2.  Fulguration  followed  by  radium  in  two 
cases ; 

3.  Suprapubic  cystotomy  with  destruction 
of  tumor  by  diathermy  followed  by  radium 
in  one  case; 

4.  Fulguration  alone  in  one  case. 

We  would  divide  the  treatment  of  bladder 
tumors  in  the  following  way: 

1.  Fulguration  through  the  cystoscope 
followed  by  radiotherapy  applied  through 
the  urethra. 

2.  Cystotomy  and  the  destruction  of  the 
growth  by  diathermy  followed  by  radium. 

Trans-urethral  fulguration  is  particularly 
appHcable  to  small  growths  especially  if  these 
be  non-malignant  papillomata.  It  may  be 
repeated  from  one  to  ten  times  and  does  not 
require  a  prolonged  detention  in  the  hospital. 
Particularly  in  women,  the  method  is  so  easy 
of  application  that  scarcely  any  discomfort 
is  caused.  Care  should  always  be  taken  that 
the  underlying  mucous  membrane  is  not 
damaged  by  the  fulgurating  wire.  Fulgura- 
tion also  is  of  value  in  treating  small  re- 
currences following  operation.  It  was  so 
used  in  two  of  the  cases  reported  above. 

The  larger  tumors  are  better  attacked 
through  the  suprapubic  incision.  Extra- 
peritoneal cystotomy  is  highly  safe  and  is 
easy  of  execution  and  may  often  be  done 
under  gas  anaesthesia.  The  growth  may  then 
be  destroyed  by  diathermy,  which  is  simply 
the  application  of  fulguration  on  a  large 
scale  using  a  large  metal  fulgurating  point. 
By  this  means,  the  tumor  may  be  destroyed 
down  to  the  level  of  the  mucosa  and  more 
deeply-lying  cells  and  those  in  the  immediate 
vicinity  of  the  bladder  wall  may  be  coagulated, 
thus  rendering  less  likely  secondary  implanta- 
tion or  recurrence  of  the  growth. 

The  credit  for  first  calling  attention  to  the 
value  of  this  mode  of  treatment  belongs  to 
Kolischer. 

We  particularly  wish  to  emphasize  the 
value  of  radium  in  the  treatment  of  these 
growths  of  the  bladder.  By  whatever  means 
we  may  choose  primarily  to  remove  the  tu- 
mor, it  seems  to  us  that  it  is  essential  that 
the  operation  should  be  followed  by  radiation 


in  order  to  render  less  likely  the  recurrence 
of  the  growth.  This  we  look  upon  as  a  pro- 
phylactic measure  of  high  importance. 

Radium  may  be  appHed  through  the 
suprapubic  wound  upon  the  end  of  a  flexible 
sound,  which  is  introduced  at  the  end  of 
operation,  the  radium  being  visually  placed 
upon  the  site  from  which  the  tumor  has  been 
removed.  Later  applications,  however,  must 
be  made  either  by  introducing  the  radium 
upon  the  sound  through  the  suprapubic 
wound,  placing  it  as  nearly  as  possible  in 
the  area  of  the  tumor,  or,  by  introducing  it 
through  the  urethra  upon  the  sound,  attempt- 
ing also  to  place  it  as  nearly  as  possible  in 
contact  with  the  tumor  or  in  contact  with  the 
place  from  which  the  tumor  has  been  removed. 

To  overcome  the  uncertainty  in  bringing 
the  radium  applicator  directly  in  contact 
with  the  area  it  is  desired  to  treat,  a  cysto- 
scopic  applicator  modeled  after  that  which 
has  been  used  by  Young  has  been  devised  by 
one  of  us  (C).  This  applicator  makes  it 
possible  for  the  radium  to  be  visually  placed 
in  contact  with  the  bladder  area  which  it  is 
desired  to  treat. 

The  instrument  consists  of  a  sheath  to  the 
beak  of  which  a  radium  applicator  may  be 
screwed  and  through  which  passes  a  straight 
cystoscopic  lens  system  by  means  of  which  the 
movements  of  the  applicator  may  be  ob- 
served. Upon  the  sheath  is  a  sliding  ring  with 
a  set  screw  which  may  be  fastened  in  contact 
with  the  external  meatus  in  order  that  the 
instrument  may  not  pass  further  in  or  slip 
out  after  the  radium  has  been  apphed,  as  the 
position  of  the  ring  may  be  observed  by  the 
nurse.  A  metal  w^ing  or  indicator  is  also  pro- 
vided at  the  outer  end  of  the  sheath  which 
lies  in  the  same  plane  as  the  beak  so  that  by 
watching  the  position  of  this  and  the  ring 
above  alluded  to,  the  radium  within  the 
bladder  may  be  kept  in  the  same  position 
for  several  hours,  if  desired.  After  introduc- 
ing the  instrument,  we  apply  a  straight 
drainage  tube  of  metal,  which  fits  the  lumen  of 
the  instrument  accurately.  To  the  end  of  the 
metal  tube  a  rubber  drainage  tube  may  be  at- 
tached so  that  the  patient  may  be  kept  dry. 

This  instrument  we  have  used  with  great 
satisfaction.    The  accompanying  illustration 
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shows  the  appearance  of  the  instrument  and 
mode  of  application.  We  have  appHed  50 
milligrams  at  a  time,  using  a  screening  of 
0.5  millimeter  of  silver  and  i.o  millimeter  of 
brass,  covered  by  thin  rubber  and  have 
allowed  the  applicator  to  remain  in  contact 
with  the  growth  from  6  to  1 2  hours.  In  a  great 
majority  of  instances  the  applications  have 
lasted  12  hours. 

One  may  also  radiate  bladder  tumors 
rectally  or  vaginally  by  placing  the  desired 
amount  of  radium  in  a  Kelly  open  cystoscope, 
a  portion  of  the  barrel  of  which  has  been 
removed.  The  closed  side  may  be  fortified  by 
sheet  lead  to  protect  the  rectal  or  vaginal 
mucosa,  and  the  whole  enveloped  in  sheet 
rubber  as  suggested  by  Wilhs,  for  treatment 
of  malignant  growths  of  the  prostate. 

It  seems  as  logical  and  as  necessary  to  follow 
fulguration  of  the  bladder  with  radiotherapy 
as  it  is  to  use  the  X-ray  after  operating  for 
carcinoma  of  the  breast. 

We  would  urge  the  importance  of  making 
use  of  this  form  of  treatment  after  the  removal 
of  every  neoplasm  of  the  bladder  and  in  view 
of  the  indefiniteness  of  the  dividing  line 
between  non-mahgnant  papilloma  of  the 
bladder  and  similar  growths  of  a  malignant 


character,  we  would  suggest  its  advisability 
after  every  fulguration  for  papilloma. 

Attention  has  also  been  drawn  by  Kolischer 
to  the  di'^appearance  of  several  tumors  after 
the  application  of  radium  to  one.  This  was 
illustrated  in  our  Case  2.  Whether  it  is 
caused  by  a  ferment  acting  through  the  blood 
stream  developed  as  a  result  of  the  application 
of  radium  to  the  large  tumor  or  on  account 
of  the  distant  effect  of  the  radium-rays  we  are 
not  able  to  state. 

In  conclusion  we  would  emphasize  the 
necessity  of  remembering  that  syphilitic 
growths  may  very  closely  simulate  carcinoma 
and  that  careful  observation  may  be  needed 
to  distinguish  between  them.  We  also  wish 
particularly  to  call  attention  to  the  value  of 
radiotherapy  as  an  adjunct  to  operative 
measures. 
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SYPHILOMA   VULV.E' 

By  ARTHUR  STEIN,  M.D.,  F.A.C.S.,  New  York  City 

Associate  Gynecologist,  Harlem  and  Lenox  Hill  Hospitals 


THE  reason  that  the  descriptive  term, 
syphiloma  vulvae,  is  applied  to  the 
disease  under  consideration,  rests  on 
both  histological  and  clinical  grounds.  His- 
tologically, the  hypertrophied  masses  of  the 
diseased  area  are  gummatous  and  subject  to 
the  familiar  necrotic  changes  and  cicatricial 
contractions  seen  in  gummata.  Clinically, 
the  vulvar  changes  become  manifest  a  long 
period,  some  times  many  years,  after  the 
primary  infection.  Moreover,  luetic  induration 
of  the  vulva  is  apt  to  supervene  in  the  absence 
of  all  other  specific  changes  after  a  long  interval 
of  apparent  health,  which  accounts  in  part  for 
the  manymistakes  in  diagnosis  which  are  made. 
The  old  term  "esthiomene"  (from  the 
Greek  word,  meaning  "to  erode"),  first  applied 
to  the  disease  by  Huguier  in  1849,  being  pure- 
ly descriptive  and,  therefore,  too  general,  is 
advantageously  replaced  by  a  name  dis- 
tinctly indicative  of  the  syphilitic  origin  of 
this  condition,  as  shown  in  the  title.  The 
costumary  misleading  nomenclature  such  as 
esthiomene,  lupus  vulva?,  etc.,  still  found  in 
the  literature  should  be  abandoned  and 
replaced  by  syphiloma  vulva?,  which  term 
characterizes  the  disease. 

Although  in  a  previous  contribution  to  this 
subject  entitled  "Esthiomene  and  Secondary 
Elephantiasis  Vulvas,"  Dr.Heimann  and  I  (18) 
took  the  stand  that  the  disease  was  the  ex- 
pression of  a  process  set  afoot  by  no  known 
specific  agent  as  a  direct  exciting  cause,  con- 
tinued investigations  along  this  line  incline 
me  more  strongly  to  the  opinion  that  these 
changes  are  always  ultimately  referable  to  a 
specific,  i.  e.  luetic  infection.  This  view  is 
gradually  gaining  ground  in  the  literature, 
although  some  writers  still  interpret  the 
afifection  as  a  primary  idiopathic  disease; 
others,  more  numerous,  as  a  manifestation  of 
tuberculosis  and  sometimes  carcinoma;  a  few 
are  inclined  to  attribute  it  to  lymphatic  ob- 
struction resulting  in  a  form  of  pseudo- 
elephantiasis  ;  and  finally,  it  has  been  explained 


as  a  filth  disease,  beginning  as  a  purely  in- 
flammatory change  due  to  local  traumatism 
or  irritation  and  maintained  by  neglect  and 
lack  of  cleanliness.  However,  incontrovertible 
testimony  is  constantly  accumulating  to  the 
effect  that  this  peculiar  and  long  unrecognized 
condition  represents  a  tertiary  syphiloma  of 
the  vulva. 

It  is  noteworthy  in  this  connection  that  in 
the  Index  Catalogue  of  the  Surgeon  GeneraVs 
Office,  U.  S.  Army,  191 5.  vol.  xx.  Second  Series, 
under  the  heading  of  "esthiomene,"  the  reader 
is  still  referred  to  lupus  and  "tuberculosis" 
of  the  vulva,  an  entirely  incorrect  inference. 
Still  more  recently,  in  the  second  edition  of 
Graves'  Gynecology.  1918,  p.  229,  it  is  stated 
that  the  disease  is  of  obscure  origin  and  does 
not  yield  at  all  to  antisyphilitic  treatment, 
although  it  is  thought  to  have  some  possible 
relationship  to  syphilis.  The  writer  chal- 
lenges this  statement  on  the  ground  that 
syphilis  is  always  responsible  for  the  disease 
and  that  specific  treatment  in  combination 
with  operative  removal  of  the  hypertrophied 
tissue  is  followed  by  decidedly  favorable  re- 
sults, even  in  those  cases  where  the  syphilitic 
character  of  the  lesion  is  not  demonstrable 
by  the  customary  tests.  Unquestionably  an 
etiological  part  is  occasionally  played  by 
malignant  disease  and  by  tuberculosis  in  the 
production  of  similar  vulvar  changes,  as  in  a 
case  observed  by  Sir  Malcolm  Morris  concern- 
ing a  woman  past  middle  age  who,  after 
having  been  for  years  subject  to  lupus  of  the 
face,  developed  the  disease  in  the  vulva. 

If,  on  bacteriological  examination  of 
specimens,  the  tubercle  bacillus  is  found, 
the  case  is  one  of  lupus  pure  and  simple  and  is 
not  related  in  any  way  to  the  disease  under 
consideration.  Primary  mahgnant  disease  of 
the  vulva  in  the  form  of  epithelioma  is  of  very 
rare  occurrence  and  of  more  rapid  growth 
than  syphiloma,  as  I  have  shown  in  a  previous 
paper-  on  "Primary  Carcinoma  of  the  Vulva." 

2  Stein,  A.    Am.  J.  Obst.,  1916,  vol.  Ixxiv. 
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Its  manifestations  are  not  likely  to  be  con- 
fused with  the  deep-seated  subcutaneous 
nodules  of  a  syphiloma  situated  between  or 
upon  the  labia.  As  was  recently  pointed  out 
by  Thorn  (21),  syphilis  may  exactly  simulate 
cancer  in  any  location,  either  of  the  viscera 
or  on  the  surface  of  the  body.  The  micro- 
scopical findings,  however,  will  definitely 
establish  the  existence  of  malignant  disease. 

The  great  majority  of  vulvar  indurations, 
including  those  in  which  no  tubercular  or 
malignant  origin  is  demonstrable,  should  in 
future  be  charged  to  syphilis  and  a  suitable 
descriptive  terminology  be  adopted.  The 
names  of  tertiary  vulvar  syphilide,  syphilitic 
ulcerative  induration  of  the  vulva,  or  syphil- 
oma vulva?,  are  in  conformity  with  recent 
additions  to  our  knowledge  of  this  disease, 
which  has  puzzled  several  generations  of  in- 
vestigators, although  it  was  long  ago  recog- 
nized and  described  by  Fournier  (6)  as  well  as 
by  a  number  of  German  writers  and  by  J.  N. 
Hyde  (12)  and  R.  W.  Taylor  (20)  in  this 
country. 

Prior  to  the  pubhcation  of  Huguier  (10 
and  11),  in  1849,  who  pronounced  the  disease 
to  be  a  form  of  tuberculosis,  emphasizing  the 
.similarity  of  diseases  of  the  vulvo-anal  region 
with  those  of  the  face,  a  view  which  has 
ever  since  persisted  and  recurred  in  the 
literature,  certain  cases  of  so-called  vulvar 
esthiomene  had  been  correctly  referred  to 
syphihs,  although  cancer  and  elephantiasis 
were  also  regarded  as  responsible  for  the 
proliferation  by  the  old  writers.  (The  term 
elephantiasis  vulva?  as  applied  to  these  cases 
is  wrong.  It  should  be  named  pseudo-elephan- 
tiasis, a  condition  which  simulates  true 
elephantiasis,  a  disease  of  an  altogether  differ- 
ent etiology.) 

The  great  French  writer  on  syphilis,  A. 
Fournier,  whose  clinical  knowledge  of  that 
disease  far  surpassed  not  only  that  of  his 
contemporaries  but  also  that  of  writers  of  a 
much  later  date,  gave  an  excellent  description, 
in  1873,  of  this  vulvar  syphiloma  which  he 
depicted  as  ^  ''composed  of  uniform,  smooth, 
sHghtly  protuberant  surface  lesions,  pinkish 

'The  above  translations  carefully  follow  the  originals  and  are  given 
here  because  these  lines  although  written  nearly  fifty  years  ago  perfectly 
describe  the  disease  loosely  known  as  vulvar  esthiomene  and  still 
ascribed  to  a  variety  of  other  causes. 


or  reddish  in  color,  dry,  and  covered  with  a 
slight  desquamation."  He  emphasized  that 
these  "surface  lesions  are  not  the  result  of 
fusion  of  several  neighboring  papules  but  are 
originally  formed  by  a  papular  neoplasm 
spreading  over  a  large  surface.  The  changes 
are  of  variable  extent,  sometimes  occupying 
only  one  of  the  labia  majora  entirely  or  in 
part,  or  both  labia  majora  may  be  involved 
together.  Frequently  the  lesions  encroach  on 
the  neighboring  regions,  on  the  genito-urinary 
folds,  the  perineum,  the  thighs  and  the  mons 
veneris."  It  is  noteworthy,  he  said,  that  they 
determine  not  only  a  considerable  swelling  of 
the  aft'ected  parts  but  also  invest  these  parts 
with  a  very  peculiar  resistence  and  elasticity. 
A  diseased  labium  majus  for  example  is  not 
only  increased  in  size  but  both  hypertrophied 
and  indurated.  Digital  examination  reveals  a 
specific  dry  hardness  without  cedema  which 
does  not  yield  to  pressure  but  is  resistent  like 
sclerema.  In  Fournier's  graphic  account,  the 
aft'ected  labium  is  described  as  ''apparently 
lined  with  parchment,"  and  the  sensation 
experienced  on  touching  the  tumor  is  alto- 
gether unique. 

Fournier's  diffuse  hypertrophic  syphiloma 
of  the  vulva  is  commented  upon  as  follows 
by  Abraham  (i)  in  A  System  of  Syphilis,  pub- 
lished in  1Q14:  "This  consists  in  a  massive 
infiltration  of  one  or  more  parts  of  the  vulva 
which  may  become  generalized  over  the  whole 
of  its  extent.  This  infiltration  is  of  a  stony 
hardness  and  may  alter  entirely  the  conforma- 
tion of  the  parts  so  as  to  make  the  original 
structure  absolutely  unrecognizable."  The 
enormous  tissue  destruction  which  is  a  pathog- 
nomonic feature  of  lues  is  the  result  of 
preponderance  of  the  necrotic  process  over 
the  tendency  to  fibrosis  and  contraction  of 
scar  tissue.  Moreover,  the  peculiar  com- 
bination of  hypertrophy  and  ulceration  is 
plainly  indicative  of  lues. 

Syphilis  was  recognized  as  the  most  prob- 
able causative  factor  by  Grace  Peckham  (16) 
who,  in  1887,  published  a  tabulated  analysis  of 
^^  cases,  7  of  which  had  a  definite  history  and 
19  a  probable  history  of  syphilis.  This  high 
percentage  would  undoubtedly  have  been 
still  further  augmented  by  modern  diagnostic 
methods  for  the  recognition  of  lues. 
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James  Nevins  Hyde  (12),  writing  in  1889, 
was  like  Fournier,  a  pioneer  whose  insight  into 
the  causes  underlying  this  disease  was  too  far 
ahead  of  the  standard  of  his  contemporaries 
to  find  ready  acceptance.  At  that  time  he 
called  attention  to  the  clinical  fact  that  a 
woman  with  a  gummatous  lesion  of  the 
vulva  may  not  only  betray  no  other  symp- 
toms of  syphilis  but  may  exhibit  all  the 
other  evidences  of  sound  health.  In  his 
experience  women  were  far  more  frequently 
than  men  the  bearers  of  isolated  syphiHtic 
lesions. 

It  may  be  noted  here  that  it  requires  special 
training  to  recognize  syphilis  in  a  single  symp- 
tom. Furthermore,  this  lesion  does  not  con- 
form to  the  common  preconceptions  relative 
to  other  genital  manifestations  of  syphilis. 
Not  only  is  the  syphiloma  of  far  rarer  occur- 
rence but  it  also  does  not  in  external  features 
and  career  resemble  chancres  and  so-called 
secondary  lesions  of  syphilis  having  a  vulvar 
site. 

In  1890,  R.  W.  Taylor  (20),  in  a  very  com- 
plete and  elaborately  illustrated  contribution 
to  the  subject,  described  some  illustrative  ex- 
amples of  luetic  deformities  of  these  parts, 
namely  the  various  forms  of  hypertrophy 
induced  by  the  indurating  oedema  of  syphilis; 
hyperplasia  resulting  from  chronic  ulcers;  the 
so-called  chancroids  in  intermediary  and  old 
syphilis;  hyperplasia  in  old  syphilitics  pre- 
senting no  specific  character  and  occurring 
soon  or  long  after  the  period  of  gummatous 
infiltration,  in  some  cases  being  co-existent 
with  specific  lesions  which  are  present  else- 
where in  the  body. 

Scattered  through  the  older  literature  il- 
lustrative cases  may  be  found  showing  an 
endeavor  to  make  syphilis  the  respon- 
sible factor  in  these  cases.  For  example, 
Boulton  (2),  in  1883,  operated  upon  a  case 
reported  by  him  as  one  of  extensive  syphilitic 
disease  of  the  vulva  with  a  gummatous  hyper- 
plasia of  the  clitoris.  He  removed  the  hyper- 
trophic clitoris  with  the  cautery  and  ad- 
ministered potassium  iodide  internally  with 
very  favorable  results.  The  findings  on  ex- 
amination are  graphically  described  as  a  bi- 
furcated mass  the  size  of  a  double  fist  consist- 
ing   of    hypertrophic    clitoris    and    nymphas 


hanging  down  in  front.  Gouchcr  and  Nathan 
(8),  in  1908,  reported  a  case  of  chancriform 
syphilide  of  the  vulva  in  a  woman  of  45  years 
whose  left  labium  majus  was  enormously  en- 
larged and  covered  with  papular  syphilides. 
The  swelling  subsided  as  a  result  of  iodide 
injections. 

Six  illustrative  observations  on  patients 
between  22  and  58  years  of  age  suffering  from 
tertiary  syphilis  of  the  vulva  were  reported 
by  Lena  Kurz  (13),  in  1913,  who  correctly 
designates  the  disease  as  a  tertiary  manifesta- 
tion of  syphilis  but  unfortunately  still  clings 
to  the  objectionable  term  of  esthiomene  or 
lupus  vulva?. 

R.  Vignolo  (2_i),  in  19 14,  reported  a  case 
of  tertiary  anorectal  and  vulvar  syphiloma  in 
a  patient  of  30  years  who  before  coming  under 
his  observation  had  been  treated  elsewhere  for 
some  time  for  vaginal  affection  which  was 
diagnosed  as  "esthiomene"  and  treated  with 
repeated  cauterizations.  Her  general  con- 
dition became  steadily  worse  and  she  was 
finally  admitted  to  a  surgical  clinic  where  the 
diagnosis  of  carcinoma  of  the  rectum  was 
made  and  operation  recommended.  When 
seen  by  Vignolo-Lutati  in  the  Turin  clinic  he 
made  the  diagnosis  of  syphihs  although  the 
Wassermann  test  was  negative,  and  specific 
treatment  was  instituted  in  the  form  of  one 
to  two  weekly  injections  of  calomel,  gr.  5. 
Within  2  months  remarkable  improvement 
was  obtained  both  as  regards  the  general  con- 
dition and  the  local  findings.  The  therapeutic 
effect  thus  confirmed  the  assumption  of  a 
tertiary  recto-anovulvar  syphiloma  in  this 
highly  instructive  case.  The  observer  pointed 
out  that  the  etiological  diagnosis  confirmed 
by  the  treatment  was  especially  important  on 
account  of  the  coincidence  of  tertiary  ano- 
rectal and  vulvar  lesions. 

Four  cases  of  syphilitic  induration  of  the 
vulva  in  young  colored  women  were  very 
recently  reported  by  Gallagher  (7),  who  on 
the  basis  of  his  observations  concludes  that 
a  radical  removal  of  the  growth  with  com- 
plete and  thorough  cauterization  of  the 
ulcerated  areas  and  intensive  antisyphihtic 
medication  will  eft'ect  a  cure  in  these  cases. 
My  own  experience  has  led  me  to  the  same 
conclusion. 
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ETIOLOGY 

This  disease  is  always  due  to  syphilis  even 
in  those  rare  cases  in  which  the  relationship 
cannot  be  positively  established.  Histological 
data  in  the  majority  of  the  cases  afford  con- 
clusive evidence  as  to  the  specific  character 
of  the  changes.  When  syphilis  is  not  demon- 
strable, the  disease  must  be  considered  as  in- 
directly due  to  syphilis,  having  developed  in 
an  infected  individual  on  a  soil  prepared  and 
altered  by  syphilis.  As  modern  methods  of 
investigation  improve,  it  will  be  found  that 
the  number  of  cases  will  continually  increase 
in  which  positive  signs  of  luetic  infection 
will  be  found. 

DEFINITION    OF    LFSIONS 

The  lesion  is  a  slowly  progressive  indurated 
tumor,  causing  no  pain  and  giving  rise  to 
inconvenience  only  through  its  cumbersome 
size.  The  swollen  and  indurated  vulvar  re- 
gions usually  are  the  site  of  deep  seated  ul- 
cers which  show  no  predilection  for  any  par- 
ticular part.  This  tertiary  manifestation  of 
syphiHs  in  no  way  lends  itself  to  confusion 
with  the  primary  lesion  on  the  genitals  but 
constitutes  a  well  defined  pathological  picture 
confirmed  by  the  microscopical  findings  which 
plainly  reveal  the  familiar  features  of  gum- 
mata  (syphilomata) . 

The  point  of  origin  of  vulvar  syphiloma 
varies  greatly  although  three  regions  are 
especially  susceptible,  being  in  order  of  fre- 
quency the  fourchette,  the  urethra,  and  the 
rectum.  In  certain  rare  cases  the  genital  zone 
is  at  first  free  from  all  changes,  the  sclerema- 
tous  lesions  beginning  with  a  low  rectal  or 
anal  stricture  and  spreading  to  the  genital 
organs  through  the  rectovaginal  wall.  As  a 
rule  the  labia  minora  and  the  clitoris  are  in- 
volved in  the  ulcerative  and  hypertrophic 
process  and  sometimes  the  entire  vulva  is 
deformed  and  altered  in  outline.  This  con- 
stant combination  of  hypertrophy  and  ul- 
ceration is  characteristic  of  syphiHs. 

In  order  to  present  the  subject  matter  as 
clearly  and  concisely  as  possible,  the  descrip- 
tion of  the  changes  noted  in  syphiloma  vulvae 
has  been  arranged  under  the  separate  head- 
ings of  microscopical,  gross,  and  cKnical 
pathology  as  follows: 


Microscopical  characteristics  of  syphiloma. 
Histologically,    a    syphiloma    consists    of    a 
collection  of  round  cells  closely  resembling  the 
cells  derived  from  inflammator}^  neoplasms 
with    scanty    blood-vessels.      The    affected 
tissues,  like  all  gummata,  undergo  processes  of 
necrosis  and  cicatrization  with  contraction  of 
scar    tissue.     According    to    Lubarsch    (14) 
gummatous  nodules  are  microscopically  in- 
terpreted as  granulating  inflammatory  prod- 
ucts which,  are  especially  rich  in  lymphocytes 
and  frequently  show  fibroblasts  and  fibrillary 
tissue.    The  products  pass  either  into  solid 
connective  tissue  or  undergo  necrosis  in  the 
area  of  the  cellular  as  well  as  fibrous  portions, 
the  original  general  tissue  structure  often  re- 
maining recognizable  in  the  form  of  fibrous 
strands,    traces    of    blood-vessels,  and    cells 
without  nuclei.  Whereas  small  syphilomata  in 
their  earliest  stages  resemble  condylomata  and 
contain  chiefly  small  inflammatory  cells  as 
well   as  plasma   cells,   those  which  have  at- 
tained a  large  size  possess  a  more  variegated 
structure   containing  plasma   cells   and   epi- 
thelioid  cells    besides   small    round    cells    of 
lymphocyte  type  and  presenting  diffuse  ex- 
tensive caseation  often  surrounded  by  small 
nodules  containing  epithelioid  and  giant  cells. 
These  structures  are  liable  to  be  confused  with 
those  of  tuberculosis,  the  following  features 
being  of  \alue  for  the  differential  diagnosis: 
In  syphiloma  the  epithelioid  cells  are  usually 
less   numerous    than    the   small   granulation 
cells  and  plasma  cells.     Fibroblasts  and  fibril- 
lar connective  tissue  are  apt  to  be  conspicuous- 
ly  represented   in   syphiloma   but   are   only 
exceptionally  demonstrable  in  tubercles.    Ca- 
seation is  more  extensive  as  a  rule  in  syphil- 
omata than  in  tubercles  and  in   the  former 
occurs  in  the  stage  of  connective-tissue  trans- 
formation,   whereas    in    tubercles    caseation 
invariably  precedes  this  change.    As  a  result 
a  caseated  syphilitic  focus  usually  still  contains 
demonstrable    tissue    elements,    whereas    a 
caseated  tubercle  forms  an  amorphous  mass. 
In  a  general  way  the  diseased  tissue  presents 
hypertrophic  and  infl.ammatory  changes.  The 
microscope   shows  an  accumulation  of  em- 
bryonic cells  in  the  middle  layer  of  the  dermis 
arranged  around  the  blood-vessels  and  pro- 
gressively   diminishing    in    frequency    at    a 
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Figs.  I,  2,  and  3.    Case  i.    Syphiloma  of  the  vulva. 


distance  from  the  vessel.  The  lymphatics 
are  dilated  and  packed  with  endothelial  cells. 
The  subdermic  tissue  likewise  contains  a 
large  quantity  of  dilated  vessels.  These 
lesions  terminate  in  the  formation  of  scar 
tissue  and  sclerosis. 

Gross  and  clinical  pathology.  It  is  a  note- 
worthy fact  that  the  affected  parts  present  an 
entirely  different  aspect  in  the  living  and  in 
the  dead  subject.  After  death  the  vulvar 
protuberances  lose  their  turgescence,  the 
perineal  elevations  and  projections  become 
flattened  and  lose  their  semi-erectile  charac- 
ter. The  induration  and  hypertrophy  of  the 
vulvar  and  perivulvar  tissue  disappear  al- 
most entirely.  The  protuberances  become 
softened,  flabby,  and  wrinkled.  In  the  living 
subject  the  color  of  the  affected  region  is  apt 
to  be  reddish  or  purplish  in  youthful  subjects; 
dull  gray  or  livid  in  older  women.  The 
tegumentary  covering  of  an  infected  labium 
majus  usually  presents  a  purpHsh  color,  the 
mucous  membrane  is  often  dusky  red,  and  the 
abnormal  coloration  frequently  extends  to  the 
adjacent  labium  minus. 

A  fully  developed  syphiloma  of  the  vulva 
appears  as  a  more  or  less  symmetrical  en- 
largement of  the  labia  majora  on  both  sides, 
so  that  the  shape  of  the  tumor  thus  formed 
was  compared  by  Hyde  to  that  of  a  horse 
collar.  The  chtoris  above  is  enlarged  and 
sometimes  represented  by  one  or  more  soft 
or  sohd  projections.  The  labia  majora  are 
much  enlarged  as  a  whole,  fibrous  and 
thickened,  furrowed,  ridged  or  the  seat  of 
fungosities.  In  some  cases  they  have  been 
found  to  contain  very  hard  tumors  the  size 
of  a  marble.    The  labia  minora  are  changed 


and  deformed,  not  infrequently  the  seat  of 
ulceration  at  their  internal  aspect  and  free 
borders.  The  vestibule  region  is  greatly 
thickened,  superficially  or  deeply  ulcerated, 
either  diffusely  infiltrated  or  interspersed 
with  circumscribed  nodules.  These  vulvar 
ulcers  have  very  irregular  edges  and  discharge 
a  scanty  and  at  times  purulent  secretion. 

The  luetic  process  may  extend  to  the  peri- 
neum and  anus  manifesting  itself  in  the  form 
of  large  or  small  fleshy  masses  and  excres- 
cences. In  the  second  case  under  my  own  ob- 
servations the  labial  ulceration  encircled  the 
introitus  vaginas  and  extended  for  some  dis- 
tance into  the  vagina.  Hyde  refers  to  a  case 
in  which  the  vagina  and  rectum  were  con- 
verted into  a  wide  chasm  bridged  by  a  few 
persistent  strands  of  vulvar  or  vaginal  con- 
nective tissue. 

Syphilomata.  here  as  elsewhere  in  the 
body,  may  heal,  leaving  deep,  radiating,  and 
adherent  cicatrices  but  are  more  apt  to  give 
rise  to  destructive  ulceration  especially  in 
the  vulvovagino-anal  region.  This  behavior 
can  be  explained  by  the  existing  circulatory 
disturbances  due  to  a  primary  change  of  the 
efferent  lymphatics  and  regional  blood-vessels 
through  the  syphilitic  infection. 

Clinically  the  disease  is  essentially  charac- 
terized by  its  painlessness,  non-interference 
with  the  patient's  general  health  and  dispro- 
portion between  the  local  changes,  and  the 
resulting  disturbances.  The  affected  parts 
are  not  abnormally  hot.  There  is  no  itching, 
as  a  rule  no  tenderness  or  pressuiC  and  no 
evidence  of  acute  congestion.  Until  the 
condition  has  become  compUcated  by  ulcera- 
tion of  the  vestibule  with  more  or  less  in- 
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I'ig.  4.    I'hotomicrograph  of  spccimL-n,  Case  i. 

vasion  of  the  urethral  orifice  and  urethra  caus- 
ing painful  micturition  or  by  perineal  infiltra- 
tion with  anorectal  involvement  resulting  in 
painful,  sometimes  bloody,  stools,  the  patients, 
as  shown  by  my  personal  observations,  and 
the  cases  recently  reported  by  Gallagher  and 
numerous  others  scattered  through  the  litera- 
ture, are  remarkably  free  from  pain  or  other 
subjective  symptoms. 

TREATMENT 

As  shown  by  my  personal  findings  and  the 
above  quoted  observations  of  other  writers 
the  treatment  of  syphiloma  vulvae  is  both 
surgical  and  medical.  Operative  interference 
consists  of  excision  and  destructive  cauteriza- 
tion of  all  tumors  and  excrescences.  This 
radical    procedure    is   usually    effective    and 


not  followed  by  a  recurrence  of  the  condition. 
Intravenous  injections  of  salvarsan  are  an 
essential  supplement  of  the  surgical  treatment. 
The  prognosis  is  very  favorable  as  is  to  be 
expected  in  properly  treated  gummatous 
changes  of  tertiary  syphilis. 

The  following  two  cases  came  under  my 
observation  at  Harlem  Hospital,  New  York 
City  (Service  of  Dr.  I.  Haynes).  where  they 
were  treated  simultaneously  (Histories  Xos. 
639  and  6gi)  : 

Case  i.  L.  V.,  colored,  single,  age  20  years; 
admitted  to  the  hospital  May  5,  1919.  The  family 
history  as  well  as  previous  personal  history  is  nega- 
tive. Menstrual  periods  began  at  13  years,  occur 
regularly  every  28  days,  and  last  3  days.  She  has 
had  no  miscarriages  and  no  confinements. 

Present  history.  About  a  year  ago  the  patient 
noticed  a  small  swelling  at  her  outer  genitals.  This 
swelling  increased  steadily  in  size  and  3  months 
previous  to  her  admission  to  the  hospital  she  noticed 
that  ulcers  were  forming  in  the  swelling.  These 
ulcers  although  absolutely  painless  gradually  be- 
came more  extensive  and  severe  taking  on  a  very 
offensive  odor.  The  patient  has  also  noted  of  late 
the  development  of  a  rather  large  tumor  which 
hangs  from  the  outer  genitals  between  the  thighs. 

General  examination.  The  patient  is  a  well  de- 
veloped woman  in  good  general  condition.  The 
abdomen  is  negative.  The  skin,  lips,  mouth,  throat, 
and  glands  all  fail  to  show  any  signs  of  luetic  infection. 

Local  examination.  Due  to  the  fact  that  internal 
examination  is  very  painful  to  the  patient,  it  is  done 
under  ansesthetic  with  the  following  findings: 
Introitus  vaginae  scarred  and  unyielding  and  the 
whole  surrounding  tissue  infiltrated,  ^'agina  admits 
two  fingers.  The  greater  part  of  the  hymen  is  de- 
stroyed. There  is  a  large  ulcer  on  the  lower  third  of 
the  posterior  vaginal  wall.  This  ulcer  is  hard  in 
consistency  and  shows  infiltrated  walls  covered  with 
a  dirty  purulent  matter.  The  uterus  and  adnexa 
are  found  to  be  perfectly  normal. 

The  general  appearance  of  the  vulva  is  as  follows 
(see  Figures  i,  2,  and  3):  The  affection  of  the  outer 
genitals  can  be  divided  into  two  parts,  namely 
one  large  tumor  originating  in  the  right  labium 
minus  and  two  marked  indurative  processes 
aft'ecting  both  labia  majora.  The  tumor  of  the 
right  labium  minus  measures  three  and  a  quarter 
inches  from  pedicle  to  its  top,  two  and  a  half  inches 
in  depth  and  three  inches  in  width.  This  tumor  is 
extremely  hard  and  shows  normal  skin  on  its  outer 
surface  whereas  on  its  lower  surface  near  the  pedicle 
it  presents  deeply  ulcerated  areas.  The  left  labium 
minus  is  very  hard,  parchment-like,  sausage-shaped, 
nearly  two  inches  long,  indurated  but  showing  no 
ulcerative  areas. 

The  right  labium  majus  is  transformed  into  a 
sausage-shaped  mass  three  and  a  half  inches  long. 
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The  lower  portion  comprising  about  two-thirds  of 
the  entire  labium  is  markedly  indurated  and 
ulcerated.  The  left  labium  majus  is  similarly  affected 
with  marked  ulceration  also  present,  although  in  a 
somewhat  lesser  degree. 

This  indurative  process  occupies  also  the  entire 
perineum  extending  down  as  far  as  the  anus  and 
showing  several  condylomata-like  growths. 

Rectal  examination  shows  the  anus  and  rectum 
to  be  free  from  any  indurative  process. 

Blood  examination:  polymorphonuclear  72  per 
cent,  lymphocytes  28  per  cent,  white  blood  cells 
8,700,  red  blood  cells  nearly  6,000,000,  haemoglobin 
90  per  cent. 

Wassermann  test,  May  10,  3+  ;  May  12,  4+. 

Diagnosis:  syphiloma  vulvae  (cedematous,  in 
durative,  ulcerative,  syphilitic  tumor  of  the  vulva). 

Treatment.  The  pedicle  with  tumor  of  right  la- 
bium minus  was  removed  and  the  stump  was 
ligated  with  double  chromcatgut.  The  wound  was 
properly  cauterized.  There  was  no  bleeding.  A 
large  lemon-shaped  piece  from  the  right  labium 
majus  comprising  the  indurated  areas  as  well  as  the 
ulcerative  mass  was  then  excised.  Spurting  vessels 
which  were  rather  numerous  were  ligated  and  the 
skin  sutured  over  wound  with  numerous  chromic 
catgut  sutures  reinforced  with  silk-worm  sutures. 

Exactly  the  same  procedure  was  followed  in 
regard  to  the  left  labium  majus  only  that  the  area 
excised  was  smaller.  Before  closing  the  skin  the 
wounds  on  both  sides  were  thoroughly  cauterized. 

The  excised  parts  were  sent  to  the  laboratory  of 
the  Hospital  for  examination  and  I  am  greatly  in- 
debted to  Dr.  Elise  L'Esperance,  director  of  the 
laboratory,  for  the  report  on  this  case  as  well  as  the 
next. 

Laboratory  report  Specimen  consists  of  (i)  a 
portion  of  the  right  labium  majus,  (2)  a  portion  of 
the  left  labium  majus,  (3)  a  tumor  mass  from  the 
left  labium  minus. 

No.  I,  specimen  from  the  right  labium  majus, 
shows  an  area  of  skin  and  subcutaneous  tissue 
measuring  6/2  by  4/2  centimeters.  Occupying 
about  4  by  3  centimeters  of  this  portion  of  the  labium 
is  a  deep,  punched-out  ulcer  with  hard,  densely 
indurated  irregular  edges  and  a  base  covered  with 
grayish  necrotic  material.  On  cross  section  the 
indurated  white  area  is  seen  to  extend  from  the  base 
of  the  ulcer  for  a  considerable  distance  into  the 
subcutaneous  tissue  of  the  labia. 

Microscopical  examination  reveals  an  area  of 
thickened  epithelium  and  an  cedematous  sub- 
cutaneous tissue  at  the  edge  of  an  ulcer.  The 
ulcer  shows  superficial  erosion  with  exudate  of 
serum,  fibrin,  and  polynuclear  leucocytes.  The  base 
of  granulation  tissue  extends  through  to  the  sub- 
cutaneous tissue  and  approximates  a  wide  zone  of 
round-cell  infiltration  consisting  of  many  plasma 
cells  and  lymphocytes.  This  infiltration  radiates 
in  strands  into  the  deeper  tissues  and  is  associated 
with  marked  perivascular  infiltration  (Figs.  4 
and  s). 


^^ap 


Fig.  5.     High    power    photomicrograph    of    speciiiK-n, 
Case  I. 


No.  2,  the  specimen  from  the  left  labium  majus, 
shows  an  ulcer  3^2  by  2  centimeters  with  the  gross 
characteristics  of  the  one  encountered  on  the  right 
labium.  The  ulcer  is  deeper  and  the  induration  more 
marked.  Microscopical  section  reveals  an  histology 
almost  identical  with  the  ulcer  on  the  right  labium 
with  the  exception  that  the  perivascular  infiltration 
is  more  extensive. 

No.  3,  specimen  of  tumor,  an  oval  mass  9  by 
6^4  centimeters,  somewhat  firm,  covered  by  thick- 
ened, dark  integument.  On  cross  section  the  entire 
area  suggests  cedematous,  subcutaneous  tissue  with 
a  firm  covering  of  skin.  ^Microscopical  section  re- 
veals an  intact  layer  of  epithelium  beneath  which 
the  loose  acellular  subcutaneous  tissue  shows  pale- 
staining  and  cedematous. 

Sections  of  these  three  areas  having  been  stained 
by  the  Levaditi  method,  a  careful  search  fails  to 
reveal  spirochaeta?.  The  location  of  the  ulcers,  the 
indolent  nature  and  extensive  round-cell  and  plasma- 
cell  infiltration  arranged  in  strands,  associated  with 
definite  perivascular  character,  give  strong  evidence 
of  the  syphilitic  nature  of  these  lesions. 

Diagnosis:  Syphilitic  ulcers  of  the  labia  majora. 
^Marked  subcutaneous  oedema  of  the  labia  minora. 

During  the  weeks  of  her  convalescence  the  patient 
received  bi-weekly  intravenous  injections  of  sal- 
varsan,  gram  0.6,  and  the  affected  areas  showed 
prompt  improvement  with  rapid  healing  of  the 
wound. 

The  patient  left  the  hospital  before  we  were  ready 
to  discharge  her.  She  returned  3  months  later, 
however,  with  a  new-growth,  similar  to  that  de- 
scribed above  and  affecting  that  part  of  the  labia 
which  had  not  been  entirely  removed.  This  second 
growth  was  removed  by  operation  and  the  patient 
was  subjected  to   drastic   antisyphilitic  treatment 
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Figs.  6  and  7.   Case  2.   Syphiloma  of  the  vulva. 

but  as  before,  she  left  the  hospital  without  being 
completely  cured. 

Case  2.  J.  C,  colored,  married,  age  22  years; 
admitted  to  the  hospital  May  19,  1919. 

The  family  history  as  well  as  previous  personal 
history  is  negative.  Alenstruation  began  at  13  years 
of  age,  is  regular  every  28  days,  and  lasts  4  days. 
Last  period  May  11.  No  miscarriages.  One  normal 
confinement. 

Present  history.  The  patient  states  that  a  pain- 
less growth  started  in  the  vulvar  region  about  2 
years  ago  and  that  this  growth  has  gradually 
become  larger  and  larger,  never  causing  any  pain 
however,  except  for  an  occasional  burning  sensation 
on  urination.  Upon  further  examination  the  patient 
admits  that  several  years  ago  her  husband  contracted 
a  "cold"  of  the  genital  organs. 

General  examination.  Her  general  appearance  is 
that  of  a  healthy,  well  nourished  woman.  Abdomen 
negative.  Lips,  mouth,  and  throat  negative  for 
signs  of  luetic  infection.    No  glands  are  palpable. 

Examination  of  blood  shows  normal  conditions. 

Wassermann  test.  May  20,   2  +  . 

Local  examination.  The  right  labium  minus  is 
transformed  into  a  hard,  indurated  tumor  about  the 
size  of  a  lemon.  The  tumor  involves  the  entire 
right  labium  minus.  The  left  labium  minus  shows  a 
similar  tumor  of  the  same  make-up  but  somewhat 
smaller.  Upon  pushing  the  two  tumors  upward 
toward  the  abdomen  an  ulcerative  area  involving 
the  entire  lower  surface  of  both  tumors  as  well  as 
that  of  the  clitoris  is  seen.  The  latter  seems  to  be 
entirely  absorbed  in  the  ulcerative  area  (Figs.  6 
and  7). 

The  labia  majora  are  somewhat  indurated  al- 
though not  to  any  such  extent  as  in  the  first  de- 
scribed case.  The  perineum,  however,  has  been  en- 
tirely dissolved  by  the  ulcerative  process,  resembling 
in  its  tissue  defect  a  perineal  tear  of  the  third  degree. 
The  surrounding  tissue  in  the  lower  third  of  the 
posterior  vaginal  wall  is  hard,  indurated,  and  cov- 
ered with  confluent  ulcers  of  a  dirty,  grayish-yellow 
surface.  The  wall  of  the  rectum  is  not  involved. 
All  of  the  above  described  ulcers  are  of  exactly  the 
same  type,  namely  indurated  with  ragged  under- 
mined edges  and  bases  covered  by  a  dirty,  grayish 
necrotic  membrane. 

Diagnosis:  Syphiloma  vulvae  (syphilitic,  indura- 
tive, ulcerative,  cedematous  tumors  of  both  labia 
minora  and  deep  syphilitic  ulcers  of  lower  third  of 


vagina   with   destruction   of   practically   the   entire 
perineum). 

Operation,  May  2S,  igig.  The  pedicles  of  both 
tumors  of  the  labia  minora  were  clamped  off,  burned 
off  with  cautery,  and  stumps  securely  ligated  with 
double  chromic  catgut.  The  ulcerated  area  of  the 
lower  part  of  the  vagina  was  then  also  extensively 
cauterized  and  the  vagina  tightly  packed  with 
iodoform  gauze. 

This  patient  also  received  bi-weekly  intravenous 
injections  of  salvarsan,  0.6  gram,  during  her  con- 
valescence with  marked  improvement  in  the  local 
conditions. 

The  laboratory  report  was  practically  identical 
with  that  of  the  first  case. 

Laboratory  report.  Specimen  consists  of  (i) 
portion  of  right  labia  and  (2)  scrapings  from  ulcers 
in  the  vagina. 

No.  I.  Specimen  consists  of  an  area  from  the 
right  labium  majus  measuring  55^2  by  4  centimeters 
in  the  distal  portion  of  which  there  is  an  indurated 
ulcer  3  by  I  centimeters,  with  ragged  undermined 
edges  and  base  covered  by  a  grayish  necrotic 
membrane.  Histological  examination  reveals  a 
superficial  erosion  of  the  epithelium  with  underlying 
round-cell  infiltration  which  shows  a  tendency  to 
radiate  from  the  original  focus.  There  is  moderate 
perivascular  infiltration  which  extends  for  a  con- 
siderable distance  under  the  normal  epithelium. 

No.  2.  The  small  bits  of  material  from  the  vag- 
inal ulcers  have  no  definite  gross  characters.  Micro- 
scopical examination  reveals  a  deep  erosion  with 
complete  destruction  of  squamous  epithelium 
associated  with  marked  round-cell  and  plasma-cell 
infiltration.  Their  location  and  indolent  course 
appear  to  warrant  the  diagnosis  of  syphilitic  lesions 
of  the  labia  and  vagina. 

Material  from  the  labia  and  vagina  stained  by 
the  Levaditi  method  failed  to  reveal  spirochaetJe  in 
the  tissues. 

CONCLUSIONS 

1.  In  conformity  with  modern  knowledge 
and  in  the  interest  of  a  better  understanding 
of  the  disease,  all  misleading  names  such  as 
esthiomene  or  lupus  vulvas  should  be  exter- 
minated from  the  literature. 

2.  Syphiloma  vulvae  correctly  designates 
the  disease  as  a  manifestation  of  tertiary  lues. 

3.  A  positive  Wassermann  test  is  not  es- 
sential in  view  of  the  long  standing  character 
of  the  specific  infection  in  the  majority  of  the 
cases. 

4.  The  treatment  under  all  circumstances 
should  consist  of  (i)  operative  removal  of 
all  tumors,  hypertrophied  tissues  and  ulcers, 
followed  in  the  same  session  by  (2)  energetic 
cauterization  and  combined  with  (3)  intensive 
antisyphilitic  medication. 
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THE  EFFECTS  OF  R.\DIUM  EMANATIONS  UPON  BRAIN  TUMORS^ 

By  CHARLES  H.  FRAZIER,  M.D.,  D.Sc,  F.A.C.S.,  Philadelphia 


MALIGNANT  tumors  of  the  brain 
differ  from  malignant  tumors  of 
other  organs  and  structures  in  ways 
that  are  quite  striking.  Notable,  as  a  differ- 
entiating feature,  is  the  absence  of  metastasis. 
No  matter  how  long  its  duration,  a  malignant 
lesion  of  the  brain  never  metastasizes  to  other 
organs.  This  curious  feature  of  the  life  history 
of  brain  tumors  is  not  easy  to  explain. 

Secondly,  unhke  that  of  malignant  tumors 
elsewhere,  the  growth  of  mahgnant  tumors  of 
the  brain  is  in  many  instances  surprisingly 
slow.  The  rate  of  growth  varies,  no  doubt, 
according  to  the  character  of  the  growth;  thus 
the  life  history  of  the  endothelioma  is  longer 
than  that  of  the  glioma,  but  even  in  the  latter 
there  is  reason  to  believe  from  the  history  that 
4  or  5  years  may  have  elapsed  before  the  pa- 
tient is  sufficiently  disturbed  to  consult  the 
surgeon  and  with  the  endothelioma,  the  his- 
tory may  cover  a  period  of  10  years  or 
longer.  Only  recently  I  uncovered  a  tumor 
in  a  patient  who  had  had  focal  symptoms 
(Jacksonian  seizures)  10  years  before  she 
began  to  suft"er  from  headache  and  visual 
disturbances. 

A  third  distinguishing  feature  of  brain 
tumors  is  this:  that  the  cardinal  symptoms, 
headache,  vomiting,  and  disturbances  of 
vision,  are  attributable  often  not  to  the 
presence  of  the  tumor  but  to  the  secondary 
ventricular  distention.  The  tumor  often  is 
not  the  immediate  cause  of  death,  nor  for  the 
distress  that  usually  precedes  it;  whereas  in 
malignant  growths  of  other  organs,  death  is 
due  to  the  more  or  less  widespread  metastasis 
and  the  resultant  cachexia  and  anaemia. 

A  fourth  distinction  and  a  very  practical 
one,  is  the  inaccessibihty  of  the  growth  on 
the  one  hand  or  the  absence  of  localizing  signs 
on  the  other.  An  exploratory  operation  for 
an  obscure  tumor  of  the  abdomen  will  in- 
variably discover  the  seat  and  nature  of  the 
growth.  The  exploratory  craniotomy  will 
often  fail  to  reveal  the  growth  if  it  be  sub- 
cortical and  without  clearly  localizing  signs. 


Finally  there  are  conditions,  pecuhar  to  the 
brain,  which  make  radical  operations  pro- 
hibitive in  any  but  those  tumors  that  are 
distinctly  encapsulated.  The  large  infiltrat- 
ing glioma,  without  definition  perceptible  to 
the  naked  eye,  is  not  a  surgical  lesion  and  we 
must  be  content  with  the  temporary  measure 
of  relief  which  palliative  procedure  may 
offer. 

Because  the  rate  of  growth  is  surprisingly 
slow,  because  brain  tumors  are  often  inaccess- 
ible or  unlocalizable,  because  they  do  not 
metastasize  but  continue  until  the  end  con- 
fined to  the  original  focus,  because  they  are 
often  not  directly  but  only  indirectly  respons- 
ible for  the  subject's  death,  because  technical 
difficulties  interfere  with  their  radical  re- 
moval, there  is  a  field  for  some  physical 
agency,  which  will  not  only  arrest  the  growth 
of  the  malignant  lesion,  but  even  lead  to  a 
process  of  retrogression.  It  was  with  this 
thought  in  mind  that  in  1914  I  secured  by  gift 
for  the  University  Hospital  125  milligrams  of 
radium  and  deposited  it  in  the  care  and  at  the 
disposal  of  Dr.  Henry  K.  Pancoast.  Since 
that  time,  radium  has  been  applied  in  my 
clinic  under  the  direction  of  Dr.  Pancoast  in 
the  treatment  of  brain  tumors  in  24  cases, 
and  from  these  I  have  selected  3  cases  as 
illustrations  of  what  radium  may  accomplish. 
In  these  there  seems  to  be  indisputable  evi- 
dence that  by  radium  emanations  the  growth 
of  the  tumor  has  been  arrested  and  in  all 
probability  the  tumor  destroyed. 

For  the  sake  of  brevity,  the  cases  are 
presented  in  abstract. 

Case  i.  In  1914,  an  inoperable  tumor  of  the 
pontile  angle  was  found  at  operation.  At  the  time 
the  patient  was  stuporous  and  totally  incapacitated. 
Eight-five  milligrams  of  radium  were  implanted  in 
tumor  for  15  hours.  Six  weeks  later  improvement 
was  first  noted;  4  months  later  the  patient  was 
ambulant.  Six  years  after  the  first  treatment  the 
patient  is  living,  and  while  symptoms  of  cerebellar 
disturbance  have  not  disappeared,  the  condition  is 
now  stationary. 

W.  R.,  age  13.  File  No.  27808,  admitted  to  Uni- 
versity Hospital  June  18,   1914.    The  patient  had 
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been  ill  for  2  years.    Clinical  examination  showed 
the   following:     nausea,  vomiting,   occipital   head- 
aches, vertigo;  staggering  gait,  inclining  to  right 
station    disturbed,    falls   backward    and    to    right 
ataxia  in  movements  of  arms,  both  right  and  left 
involvement  of  fifth   and  seventh   cranial  nerves 
vision  of  right  eye  6 '15  plus  2  diopters,  postpapillitic 
atrophy;  left  eye  6/9  plus  2  diopters,  postpapillitic 
atrophy;  Barany  test  suggests  lesion  of  vermis. 

Operative  record.  June  27,  1914,  suboccipital 
decompression;  August  17,  1914,  subtemporal  de- 
compression; August  25,  1914,  ventricular  puncture 
through  corpus  callosum;  September  23,  1914, 
suboccipital  exploration  under  local  anaesthesia, 
large  inoperable  tumor  in  pontile  angle.  Eighty- 
five  milligrams  radium  buried  in  growth  for  15  hours. 

Subsequent  clinical  notes.  The  patient  was  dis- 
charged October  3,  19T4.  The  stupor  which  had 
been  present  before  the  operation,  continued  and 
upon  the  patient's  discharge  10  days  after  the 
operation  his  condition  was  regarded  as  hopeless. 
Improv'ement  was  first  noted  6  weeks  after  operation. 
By  January,  191 5,  he  could  go  up  and  down  stairs 
and  walk  without  assistance. 

April  21,  1915.  No  staggering,  no  ataxia,  patella 
reflexes  sluggish,  no  headache,  no  vomiting. 

February  2^,  1917.  Since  last  report  there  have 
been  signs  of  recurrence;  ataxia  left  arm  and  leg; 
marked  asynergia  of  left  arm  and  leg;  station  not 
good,  wavers  to  left  and  in  walking  sways  to  left; 
some  impairment  of  hearing  on  both  sides;  total  loss 
of  vision.  Second  treatment  with  radium  emana- 
tions. 

Final  note.  Report  from  patient's  mother,  June 
13,  1920,  6  years  after  first  treatment  and  3  years 
after  the  second,  states  that  the  patient  is  in  ex- 
cellent health,  although  there  are  still  evidences  of 
disturbance  of  equilibrium. 

It  is  perhaps  too  soon  to  make  a  final  re- 
port on  this  case.  There  is  no  doubt  that  the 
effect  of  the  first  treatment  was  very  extra- 
ordinary. The  patient  was  in  extremis  and  it 
was  not  thought  he  would  survive  more  than 
a  few  days  or  weeks  at  the  most.  The  tumor 
was  of  large  dimensions,  with  ample  exposure 
on  the  operating  table  but  quite  inoperable. 
That  the  patient  should  have  been  trans- 
formed from  a  bedridden  and  stuporous  con- 
dition to  an  ambulant  state  would  seem  to 
admit  of  but  one  interpretation.  That  there 
is  evidence  still  of  disturbance  of  cerebellar 
function  may  be  accounted  for  on  the  grounds 
of  permanent  damage  to  the  cerebellar  tissue 
by  the  growth  before  the  treatment  was  begun. 
This  view  is  further  substantiated  by  the 
fact  that  since  the  second  appHcation  the 
condition  appears  to  be  stationary. 


Case  2.  Child  with  evidences  of  serious  dis- 
turbances of  cerebellar  function,  chiefly  left.  Un- 
able to  stand  or  sit,  difficulty  in  talking  and  swallow- 
ing, marked  adiadokokinesis,  hypermetry,  vertigo, 
headache,  nausea  and  vomiting.  Postpapillitic 
atrophy.  Following  suboccipital  decompression  and 
serial  application  of  radium  there  was  an  extra- 
ordinary improvement  in  every  particular  so  that 
8  years  after  first  observation  the  child  has  been 
restored  to  almost  perfect  health. 

E.  S.  age  10,  File  No.  25492,  admitted  to  Uni- 
versity Hospital,  December  9,  1913.  The  patient 
had  been  ill  i  year.  Clinical  examination  showed 
the  following  clinical  findings:  nausea,  head- ache 
and  vomiting;  staggering  gait,  unable  to  walk 
without  assistance;  paralysis  lower  part  of  face 
(left);  difticulty  in  swallowing;  hypermetry  and 
adiadokokinesis  in  both  extremities,  left  more  than 
right;  vertigo;  tinnitus;  vision  of  right  eye  6/40 
postpapillitic  atrophy;  no  swelling;  left  eye  6/70 
postpapillitic  atrophy;  no  swelling;  nystagmus. 

Clinical  diagnosis.    Cerebellar  tumor — left. 

Operation.  Suboccipital  craniectomy.  December 
10,  r9i3.  Tremendous  pressure.  The  left  cerebellar 
hemisphere  almost  entirely  herniated  through  the 
opening  when  the  flap  was  reflected.  The  tumor 
was  not  exposed  at  operation. 

Readmission  to  University  Hospital  February  8, 
191 5,  at  which  time  the  patient  showed  marked  im- 
provement. The  headaches,  vomiting  and  tinnitus 
have  subsided.  From  a  state  of  listlessness  and 
apathy  she  is  now  mentally  alert,  wide  awake,  active, 
and  talks  without  difficulty.  She  can  sit  erect  and 
walk  with  but  little  assistance.  Vision  is  improved, 
and  she  can  read  a  newspaper.  Vision  of  right  eye, 
6/15,  formerly  6  40;  left  eye,  6  15,  formerly  6  70;  a 
second  application  of  radium  was  given. 

Readmitted  to  University  Hospital,  June  7,  191 5. 
The  ataxia  was  less  marked;  but  little  hypermetry. 
The  gait  was  much  improved.  The  patient  can  walk 
about  the  house  without  assistance.  She  carries  her 
head  more  erect. 

A  third  application  of  radium  was  given. 

Readmitted  to  University  Hospital,  April  30,  1916 
and  showed  continued  improvement.  She  can  now 
sew  and  can  play  on  the  piano.  She  experiences 
vertigo  only  on  sudden  change  of  position;  there  is 
no  nystagmus,  and  only  slight  adiadokokinesis  in 
left  arm. 

A  fourth  application  of  radium  was  given. 

Final  report.  Dr.  Homer  E.  Smith,  the  physician 
in  charge,  reports  as  follows,  June  15,  1920: 

'The  symptoms  of  her  cerebellar  ataxia  have 
nearly  disappeared.  She  can  walk  without  assist- 
ance, and  with  little  uncertainty  in  her  gait.  She 
plays  with  other  children  and  takes  part  in  their 
outdoor  games.  The  right  eye  shows  a  pale  disc 
but  her  vision  equals  8  10  plus.  In  the  left  eye 
(which  is  divergent),  there  is  a  marked  atrophy  of 
the  optic  nerve  and  vision  only  i/io.  She  goes  to 
school  and  keeps  up  in  her  studies  with  other 
children.    The  inference  is  that  there  has  been  at 
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least  an  arrest  of  the  disease  and  what  remains  is 
the  expression  of  the  d^-mage  already  accomplish?d 
before  she  came  under  your  care." 

The  outcome  in  this  case  has  been  more 
striking  than  in  Case  i,  in  that  vision  has 
been  conserved  at  least  in  one  eye  and  the 
residual  signs  of  cerebellar  disturbance  are 
but  trifling  as  compared  with  the  original 
state.  There  is,  however,  in  this  case  a 
link  of  evidence  missing  in  that  the  tumor 
was  not  exposed  on  the  operating  table. 
However,  the  clinical  picture  would  seem  to 
admit  of  but  one  interpretation.  Viewing  the 
case  in  the  light  of  a  therapeutic  achievement, 
the  results  7  years  after  the  first  treatment 
have  been,  to  say  the  least,  extraordinarily 
gratifying. 

Case  3.  Recurrence  of  headaches  and  visual 
disturbances  19  months  after  a  sella  decompres- 
sion. Following  a  course  of  glandular  feeding, 
X-ray  and  radium  therapy  there  was  a  disap- 
pearance of  scotomata,  restoration  of  normal  vision 
and  re-establishment  of  menstruation.  There 
was  no  recurrence  3  years  after  treatment  was 
instituted. 

Female,  age  30,  consulted  me  November  27,  191 7. 
Nineteen  months  before  she  had  been  operated  upon 
(sella  decompression)  in  another  clinic  for  disturb- 
ances of  vision  due  to  an  intrasellar  pituitary  lesion 
(struma). 

Clinical  exu  mi  nation  disclosed  the  following: 
amenorrhoea  had  been  present  for  3  years,  and  still 
persists;  aggravation  of  headaches;  ocular  disturb- 
ances, right  eye,  vision  6/6,  left  eye  vision  6/9; 
scotoma  in  both  right  and  left  eyes. 

Treatment.  Radium  and  X-ray  therapy;  thjToid 
and  pituitary  feeding. 

Final  observation.  June  1920.  Headaches  are  not 
so  severe,  menstruation  has  been  established  after 
cessation  of  6  years.  Scotomata  in  both  eyes  have 
entirely  disappeared.    Vision  is  normal. 

The  return  of  normal  vision  and  the  abate- 
ment of  one  of  the  evidences  of  pituitary  dis- 
turbance— amenorrhoea — were  the  two  strik- 
ing results  of  treatment  in  this  case.  Either  of 
them  would  have  been  sufficient  to  convince 
one  that  the  structure  of  the  pituitary  had 
been  decisively  influenced;  otherwise  (after 
the  relapse,  which  followed  a  year  after  the 
operation),  vision  would  not  have  been  re- 
stored nor  menstruation  re-established.  There 
is  to  be  considered  in  this  case,  however,  the 
fact  that  both  radium  and  X-rays  were  used 
and  to  each  must  be  accredited  a  share  in  the 
results.    So  far  as  I  know  this  is  the  flrst  case 


in  which  the  radium  was  apphed  to  the 
pituitary  body,  as  Dr.  Pfahler  directed, 
through  the  posterior  nares. 

It  seems  to  me  we  have  learned  from  this 
case  a  very  practical  lesson  in  the  treatment  of 
pituitary  disorders.  Sellar  decompressions,  we 
know,  are  often  followed  by  most  gratifying 
and  very  prompt  restoration  of  vision.  Often 
within  a  few  hours  of  the  operation  the  patient 
realizes  his  sight  is  better.  But  pituitary  le- 
sions cannot  be  dealt  with  radically  and  we 
have  had  in  the  past  no  safeguard  against 
recurrence.  Secondary  attempts  to  reach  the 
sella,  via  the  transsphenoidal  route,  are 
either  difficult  or  impossible.  Hence  it  is  a 
matter  of  really  great  significance  that  we 
have  some  means  of  treating  recurrences, 
once  developed,  and  in  the  same  agency,  one 
would  suppose,  a  means  of  preventing  re- 
currences. So  I  count  this  case  worthy  of 
record  as  marking  a  distinct  advance  in  the 
therapeutics  of  pituitary  disorders. 

GENERAL   REMARKS 

I  present  these  3  cases  to  the  medical  pro- 
fession in  the  hope  that  others  may  be  en- 
couraged to  continue  this  clinical  investiga- 
tion. The  subject  is  still  in  the  developmental 
stage,  there  is  much  still  to  be  learned  in 
technique.  At  the  present  time,  both  Dr. 
Pancoast  and  I  advocate  direct  implantation 
in  the  growth  when  feasible,  rather  than  more 
indirect  or  distant  application.  The  matter  of 
dosage  as  expressed  in  milhgrams  or  hours 
has  been  in  the  empirical  stage.  We  have  in 
the  research  of  Williamson,  Brown  and  Butler 
(Surgery,  Gynecology  and  Obstetrics, 
this  issue,  page  239)  the  first  really  helpful 
bit  of  information  that  may  be  applied  to  the 
technique.  We  have  not  known  what  the 
effect  of  radium  emanations  is  on  normal 
brain  tissue.  These  investigations  now  tell 
us  just  what  may  be  expected  when  50  milli- 
grams of  radium  is  applied  6.  12,  or  18  hours, 
upon  a  normal  cortex.  This  research,  in  which 
I  have  a  personal  interest,  must  be  continued 
to  include  larger  dosage  and  longer  hours  of  ap- 
plication. The  field  must  be  extended  to  in- 
clude the  spinal  cord.  We  want  to  know  more 
about  the  penetrating  eft'ect  of  the  7-rays 
through  both  tumor  and  normal  brain  cells 
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before  we  can  formulate  a  technique  which 
has  a  foundation  based  on  facts  and  not  on 
empiricism. 

In  closing  I  should  say  that  in  the  24  cases 
of  brain  tumor  in  the  treatment  of  which 
radium  has  been  employed,  I  have  not  yet 
seen  a  single  case,  known  to  be  a  glioma,  where 
radium  has  had  any  appreciable  effect.  The 
endothehoma  is  unquestionably  more  sus- 
ceptible and  hence  offers  the  more  favorable 
prognosis. 


My  purpose  in  this  brief  note  is  to  call 
attention  to  the  possible  achievements  of 
radium  emanations  in  a  field  that  offers  many 
opportunities.  I  must  speak  very  guardedly 
in  order  not  to  be  misleading.  I  offer  in 
evidence  three  cases  of  brain  tumor  where  the 
growth  of  the  tumor,  in  the  light  of  the 
clinical  evidence,  has  been  arrested  at  least, 
the  tumor  possibly  destroyed,  in  periods  of 
observation  covering  a  maximum  of  eight 
years. 
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By  C.  S.  WILLIAMSON,  A.B.,  M.D.;  R.  O.  BROWN,  M.D.;  and  J.  W.  BUTLER,  M.D.,  Philadelphia 


RADIUM  is  now  recognized  as  an  effec- 
tive agent  in  the  treatment  of  certain 
neoplasms.  It  is  peculiarly  adapted 
to  application  in  cavities  where  it  can  be 
brought  into  direct  contact  with  tissues.  It 
is  now  also  being  extensively  employed  to 
advantage  by  implantation  in  neoplasms. 
Very  frequently  brain  tumors  are  exposed  by 
operative  procedure  and  excision  of  the 
growths  is  found  impossible  or  inadvisable 
and  in  such  instances  the  implantation  of 
radium  is  very  desirable.  This  has  frequently 
been  done  but  without  information  as  to  the 
dosage  that  may  safely  be  employed  without 
unnecessarily  injuring  the  normal  brain 
structure.  Experience  teaches  us  the  prob- 
able dosage  necessary  to  destroy  the  tumor, 
but  we  have  frequently  not  known  whether 
such  dosage  could  be  employed  with  safety. 
The  range  of  safety  to  surrounding  tissue  is 
even  more  important  in  connection  with  the 
brain  than  in  the  case  of  the  structures  that 
may  be  injured  irreparably  in  the  treatment 
of  uterine  carcinoma. 

With  the  idea  of  determining,  as  accurately 
as  possible,  the  safe  dosage,  the  radius  of 
activity,  and  the  degree  of  reaction  produced 
by  a  given  amount  of  radium  upon  normal 
brain  tissue  in  a  known  period  of  time,  this 
work  was  undertaken.    Because  dogs  are  the 


most  available  animals,  they  were  used.  All 
the  operations  were  performed  under  com- 
plete ether  anaesthesia  and  every  effort  was 
exerted  to  minimize  shock.  We  placed  the 
radium  over  the  motor  cortex  so  that  we  might 
be  able  to  observe  any  functional  disturb- 
ances as  well  as  the  structural  lesions.  In 
these  experiments  50  milligrams  of  radium 
were  placed  directly  upon  the  brain  cortex, 
and  were  permitted  to  remain  there  for  4, 
6,  12,  and  18  hours. 

After  preparing  the  field  of  operation,  a 
semi-circular  incision  was  made,  beginning 
slightly  above  and  behind  the  eye,  extending 
I  centimeter  beyond  the  mid-line  and  ending 
anterior  to  the  ear.  The  skin  flap  was  re- 
flected and  a  second  incision  made  through 
the  temporal  muscle  five-tenths  centimeters 
from  and  following  its  line  of  attachment  to 
the  skull.  The  muscle  and  periosteum  were 
reflected  downward  and  a  section  of  bone  2 
centimeters  in  diameter  was  removed,  slightly 
above  and  i  centimeter  in  front  of  the 
ear.  The  dura  was  incised  and  the  radium 
capsule  introduced  beneath  it.  The  capsule 
measured  2.5  centimeters  in  length  and  it 
was  found  that  it  could  be  inserted  most 
easily  in  a  downward  and  forward  direction. 
The  bone  fragment  was  not  replaced,  the 
anaesthetic     discontinued     and     the     wound 
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Fig.  I.  Dog  No.  3.  Six  hour  exposure  to  50  milligrams 
of  radium.  This  area  shows  degeneration  and  h\'per£emia, 
but  no  haemorrhage  (low  power). 

closed.  In  the  interval  between  the  introduc- 
tion of  the  tube  and  its  removal,  the  animals 
showed  no  symptoms  whatsoever.  They  ap- 
peared absolutely  comfortable  and  did  not 
vomit  as  do  patients  sometimes  after  a  pelvic 
application  and  even  after  applications  to  the 
head.  After  removing  the  radium  the  bone 
fragment  was  not  replaced;  the  dura  and 
musculocutaneous  structures  were  closed  with 
silk  sutures. 

PROTOCOLS 

I.  Dog  No.  2:  4  hour  exposure  to  25  milligrams 
of  radium.  The  dog  displayed  no  signs  of  discom- 
fort while  the  radium  was  in  situ  and  made  an  un- 
eventful recovery;  up  to  the  present  time,  16  weeks 
after  the  radium  application  there  are  no  signs  or 
symptoms  of  any  sort. 

II.  Dog  Xo.  3:  a  6  hour  exposure  to  50  milli- 
grams of  radium.  The  dog  made  an  uneventful 
recovery,  and  showed  no  symptoms  for  a  period  of 
3  weeks,  at  the  end  of  which  he  was  chloroformed. 

Autopsy.  The  incision  in  the  dura  had  not  healed 
the  edges  of  the  dural  incision  were  necrotic.  The 
tissues  of  the  scalp  appeared  normal.  On  the  motor 
cortex  was  a  linear  mark  0.4  centimeters  wide,  and 
2.5  centimeters  in  length.  It  marked  the  point  of 
contact  of  the  tube,  and  grossly  resembled  an  area 
of  hypcraemia.    No  other  lesions  were  found. 

ISIicroscopically  that  part  of  the  cortex  in  apposi- 
tion to  the  tube  showed  necrosis  of  the  area  to  a 
depth  of  2  millimeters.  The  nuclei  showed  signs  of 
degeneration,  but  they  had  not  broken  down.  The 


Fig.  2.  Dog  No.  4.  Drawing  showing  a  central  necrotic 
area  with  thickened  blood-vessels.  Surrounding  this  is  a 
circle  of  haemorrhage,  and  beyond  this  is  an  area  of  con- 
gestion (low  power). 

entire  area  takes  the  basic  stain,  there  is  some 
hyperasmia,  but  the  blood-vessel  walls  are  not  de- 
stroyed and  there  is  no  haemorrhage. 

III.  Dog  No.  4:  12  hour  exposure  to  50  milli- 
grams of  radium.  The  dog  made  an  uneventful 
recovery,  and  showed  no  symptoms  during  the 
following  3  weeks,  at  the  end  of  which  time  he  was 
chloroformed. 

Autopsy.  Edges  of  the  dural  incision  were  curled 
under  and  discolored.  The  motor  cortex  showed  an 
area  of  hyperaemia  0.9  centimeters  wide,  and  3 
centimeters  in  length,  down  the  middle  of  which 
was  a  strip  0.4  centimeters  wide,  black,  and  necrotic, 
which  marked  the  area  of  direct  contact  of  the  tube. 
There  were  no  other  findings. 

Microscopically  the  area  of  degeneration  ap- 
peared 0.5  centimeters  deep.  There  remained  a  few 
cells  with  marked  degeneration  but  the  great 
majority  were  entirely  destroyed,  and  the  products 
of  their  destruction  were  scattered  throughout  the 
necrotic  area.  In  this  zone  the  blood-vessel  walls 
were  thickened  three  to  four  times  their  normal 
thickness,  hyalinized,  congested,  but  the  walls  were 
intact.  Marking  the  pcripherv  of  the  necrotic  zone 
was  a  circle  of  ha;morrhage,  and  here  the  blood-vessel 
walls,  w'hile  not  thickened,  had  ruptured.  Beyond 
this  haemorrhagic  area  the  cells  appeared  to  be  normal 
but  the  blood  vessels  were  congested.  The  area  was 
well  circumscribed,  but  there  was  no  evidence  of 
attempted  repair. 

IV.  Dog  No.  5:  18  hour  exposure  to  50  milli- 
grams of  radium.  He  made  an  uneventful  recovery, 
and  during  the  succeeding  3  weeks  showed  no 
symptoms.    At  end  of  3  weeks  was  chloroformed. 

Autopsy.  The  dura  was  discolored  black  over 
the  area  of  exposure  and  its  edges  were  curled.  The 
cortex  showed  a  black  area  of  necrosis  0.9  centi- 
meters long,  surrounded  by  a  thin  zone  of  apparent 
hypcraemia.    There  were  no  other  findings. 
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Fig.  3.  Dog  Xo.  4.  Photomicrograph  showing  sharp 
line  of  demarcation  between  exposed  and  healthy  tissue, 
12  hour  exposure  to  50  miUigrams  of  radium  (low  powerj. 

Microscopically  a  necrotic  area  was  found  0.5 
centimeters  deep.  Extending  along  the  surface  for 
a  distance  of  0.5  centimeter  from  the  point  of 
contact  of  the  tube  is  a  strip  of  degeneration  i 
millimeter  deep.  All  of  the  cells  in  this  necrotic 
area  are  completely  destroyed,  and  their  fragments 
are  scattered  throughout  the  zone,  but  are  in 
greater  abundance  at  its  periphery.  Surrounding 
this  area  of  degeneration  is  a  circle  of  haemorrhage 
but  in  this  hccmorrhagic  zone  the  degenerative  area 
is  not  so  sharply  circumscribed,  but  fades  more 
gradually  into  the  normal  area.  In  the  necrotic 
area  the  blood-vessel  walls  are  decidedly  thickened, 
in  the  hsemorrhagic  area  their  walls  are  ruptured, 
and  beyond  this  there  are  evidences  of  hyperaemia. 
In  this  section  also  there  is  no  indication  of  repair. 

V.  Dog  Xo.  6:  an  18  hour  exposure  to  50  milli- 
grams of  radium.  He  made  an  uneventful  recovery, 
and  at  the  present  time,  after  the  lapse  of  7  weeks, 
shows  no  symptoms. 

V'l.  Dog  Xo.  7:  a  12  hour  exposure  to  50  milli- 
grams of  radium.  He  made  an  uneventful  recovery 
from  the  immediate  elTects  of  the  operation  but  on 
the  second  day  showed  some  motor  disturbances; 
at  times  convulsive  and  inco-ordinated  movements 
of  the  limbs,  at  other  times  movements  athetoid 
in  character  with  inter\'als  of  quiet.  On  the  third 
day  he  was  chloroformed.  Autopsy  revealed  an 
encephalitis. 

DISCUSSION 

The  application  of  radium  to  the  brain  of 
the  dog  under  certain  hmitations  as  to  time 
and  strength  has  a  destructive  action,  but 


Fig.  4.  Dog  X'o.  5.  Photograph  showing  gross  area  of 
destruction  after  an  18  hour  exposure  to  50  milligrams  of 
radium  (low  power). 

produces  no  cHnical  symptoms.  The  radium, 
in  these  experiments,  was  enclosed  in  a 
platinum  tube  of  approximately  0.4  milli- 
meter thickness,  which  removed  the  a-  and 
practically  all  the  /3-rays,  but  permitted  the 
passage  of  the  7-rays. 

The  difference  in  the  effects  produced  at 
different  distances  from  the  tube  is  of  extreme 
interest.  Thus,  within  a  radius  of  4  milli- 
meters of  the  tube  a  1 2  hour  exposure  produces 
complete  destruction  of  the  brain  cells  and 
the  interstitial  tissues  with  the  products  of 
degeneration  scattered  throughout,  but  more 
thickly  at  the  periphery.  The  blood-vessels 
within  this  area,  on  the  other  hand,  show 
marked  thickening  and  hyalinization  of  their 
walls  without  rupture.  Surrounding  this 
there  is  a  zone  i  millimeter  wide  in  which 
many  of  the  cells  are  not  completely  destroyed 
but  do  show  evidence  of  degeneration.  In 
this  zone  the  blood-vessel  walls  are  not  thick- 
ened but  degenerated.  As  a  result  of  this 
degeneration  they  rupture,  and  one  sees  an 
encircling  zone  of  hfemorrhagic  infiltration, 
I  milhmeter  in  width.  This  zone  is  very  well 
outhned  and  ends  abruptly  in  what  appears 
to  be  normal  tissue,  in  which  the  only  evi- 
dence of  the  reaction  to  radium  is  the  slight 
hyperaemia  without  changes  in  the  blood-ves- 
sel walls.  In  none  of  the  sections  was  there 
any  cellular  infiltration  except  from  the 
haemorrhage,  and  no  evidence  of  beginning 
repair. 

The  time  required  to  destroy  malignant 
tumor  cells  will  depend  upon  the  milhgram 
hour  dosage  administered  on  the  one  hand 
and  on  the  other  the  distance  of  the  outermost 
cells  from  the  radium  and  the  susceptibility 
of  the  tumor  cells  to  its  action.  It  has  been 
proven  that  600  milhgram  hours  with  y-rays 
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alone  will  kill  cancer  cells  to  a  distance  of  i 
centimeter.  Twice  this  distance  or  2  centi- 
meters requires  four  times  that  dose.  Sar- 
comata usually  do  not  require  so  much  dosage. 
The  exact  amount  required  in  the  case  of 
brain  tumors  w;ill  depend  largely  on  experi- 
ence, always  bearing  in  mind  the  law  of  in- 
verse squares  when  considering  dosage  and 
the  size  of  the  tumor.  If  a  dosage  is  employed 
presumably  just  sufficient  to  destroy  a  brain 
tumor  of  any  given  size  and  one  which  re- 
sponds to  radium  readily,  we  may  assume 
from  the  above  experiments  that  the  exposure 
of  the  normal  brain  tissue  just  beyond  the 
growth  is  not  likely  to  be  of  any  serious  con- 
sequence. 

CONCLUSIONS 

In  conclusion  we  find  that: 

I.  The  7-rays  after  passing  through  0.4 
millimeter  of  platinum  penetrate  brain  tissue 
and  have  a  destructive  action  within  a  radius 
of  5  millimeters,  with  a  dosage  of  900  milli- 
gram hours. 


2.  The  effect  upon  the  blood-vessels  varies 
according  to  the  distance  from  the  radium 
and  the  number  of  hours  applied. 

3.  The  above  experiments  give  assurance 
that,  in  the  case  of  those  brain  tumors  which 
respond  readily  to  radium,  little  or  no  damage 
will  be  inflicted  upon  the  brain  tissue  sur- 
rounding the  tumor,  if  the  radium  is  implanted 
in  the  growth.  The  dosage  employed  on  the 
growth  can  be  regulated  so  as  to  be  destruc- 
tive only  to  the  periphery. 

It  is  our  purpose  to  examine  the  brain  of  dog 
No.  6  after  a  period  of  4  months  in  order  to 
determine  what  reparative  processes  will  take 
place  in  that  time.  It  seems  advisable  also  to 
study  the  effect  of  greater  milligram  hour 
dosage  upon  brain  tissue.  We  have  begun 
along  similar  lines  a  series  of  experiments  to 
determine  the  effect  of  varying  doses  of  radium 
upon  the  spinal  cord. 

We  are  indebted  to  Dr.  Frazier,  Dr.  Pancoast,  and  Dr. 
Sweet  for  the  valuable  suggestions  and  the  assistance 
which  they  have  given  us. 


RECKLINGHAUSEN'S  DISEASE  WITH  SURGICAL  COMPLICATIONS 

Report  of  Two  Cases 
By  C.  E.  CALDWELL,  :NLD.,  Cixcixxati,  Ohio 


UNDER  the  title  of  von  Reckling- 
hausen's disease  is  included  a  variety 
of  conditions,  fibroma  molluscum, 
neurofibroma,  plexiform  neuroma.  That  all 
these  conditions  are  dependent  upon  a  con- 
stitutional vice,  probably  some  abnormality 
in  the  endocrine  glands,  is  not  unreasonable  to 
assume.  A  rather  extensive  survey  of  the  liter- 
ature leads  one  to  the  conclusion  that  the  skin 
picture  formerly  known  as  fibroma  molluscum 
and,  since  von  Recklinghausen's  thesis  in 
1882,  as  neurofibroma  of  the  skin,  is  associ- 
ated with,  and  often  seriously  complicated  by, 
other  conditions.  For  this  reason  von  Reck- 
linghausen's disease  is  no  longer  to  be  re- 
garded as  a  local  disease  of  the  skin;  but  sim- 
ply as  one  manifestation  of  a  general  or  con- 
stitutional vice. 


These  patients  are  not  infrequently  of  a 
low  grade  mentality;  there  is  usually  about 
them  something  which  for  want  of  a  better 
term  we  might  call  freakish.  The  facial  fea- 
tures are  often  exaggerated  in  size,  or  lacking 
in  symmetrical  proportion.  Co-existent  with 
the  tumors  of  the  skin,  which  are  quite  char- 
acteristic, a  pigmentation  is  present  some- 
times sufficiently  marked  to  suggest  Addison's 
disease.  Psychoses  of  a  more  or  less  marked 
character  are  present  in  a  considerable  num- 
ber of  cases.  Tumors  of  the  peripheral  nerves, 
and  less  frequently  of  the  central  nervous 
system,  are  found.  Skeletal  changes  and  mus- 
cular dystrophies  occur  not  infrequently. 
Tuberculosis  is  a  not  infrequent  complica- 
tion. A  distinct  tendency  for  cases  to  belong 
to  the  family  type  has  been  noticed  (i). 
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Up  to  the  present  time  nothing  has  been 
accurately  determined  as  to  etiology,  but  it  is 
not  unreasonable  to  assume  that  some  one, 
or  more,  of  the  endocrine  glands  plays  a  part. 
In  cases  of  neurofibromata  of  the  peripheral 
nerves,  sarcomatous  changes  may  occur, 
usually  of  the  myxosarcomatous  type,  and 
not  disposed  to  form  metastases  (2).  Neuro- 
vascular changes  may  occur,  and  one  of  the 
cases  which  I  report  may  have  presented  such 
a  condition. 

It  is  not  the  purpose  of  this  paper  to  enter 
into  a  detailed  description  of  von  Reckling- 
hausen's disease  nor  to  advance  theories  as 
to  its  causes.  What  particularly  concerns  us 
are  such  accompaniments  of  the  disease  as 
demand  surgical  interference.  Of  these  the 
most  conspicuous  are  neuromata,  or  more 
properly  speaking,  fibroneuromata  arising 
either  from  the  nerve  sheath  or  neurilemma, 
or  from  the  nerve  itself.  Unfortunately  for 
the  patient,  these  fibroneuromata  are  often 
multiple  and  invade  either  a  single  nerve  in 
large  numbers,  or  are  disseminated  over 
various  peripheral  nerves. 

The  type  known  as  plexiform  neuroma  is 
much  less  common  and  may  be  found  in  the 
central  nervous  system,  notably  the  brain 
where  it  may  take  on  the  appearance  of  a 
glioma.  The  tendency  of  some  of  these  neu- 
romata to  undergrow  sarcomatous  change 
has  already  been  noted.  In  the  event  of  a 
single  large  neurofibroma  affecting  a  single 
nerve  trunk,  symptoms  of  pain  and  inter- 
ference of  function  may  warrant  surgical 
intervention.  Such  a  condition  is  presented 
in  one  of  my  cases. 

Von  Recklinghausen's  disease  is  not  of 
extreme  rarity,  and  quite  a  number  have 
come  under  my  notice.  In  only  two  have 
the  complications  been  of  a  surgical  nature, 
and  I  take  the  liberty  of  relating  their  history. 

Case  i.  Jennie  J.,  age  58,  female,  white;  ad- 
mitted Cincinnati  General  Hospital,  May  27,  1919; 
discharged  August  4,  1910.  The  patient  is  a  poorly 
nourished,  poorly  developed  woman.  The  facial 
expression  is  indicative  of  low  grade  mentality; 
ptosis  of  both  eyelids;  pterygium  in  both  eye's; 
typical  picture  of  von  Recklinghausen's  disease; 
multiple  neurofibromata  over  face  and  body. 
_  Present  complaint.  Generalized  aching,  poor  eye- 
sight   lumps  on  body. 


Fig.  I.    Case  i. 

Present  illness.  The  patient  cannot  give  accurate 
history,  especially  as  to  time  and  place.  .  She  says 
her  eyesight  has  been  poor  ever  since  she  was  11 
years  old,  when  a  doctor  operated  upon  her;  cannot 
state  definitely  when  the  growth  over  the  cornea 
began.  The  mentality  is  evidently  very  low.  The 
lumps  on  her  body  began  some  j^ears  ago  as  "just 
simply  lumps  and  kept  coming,"  until  now  they 
are  spread  over  the  entire  body.  Some  lumps  have 
grown  larger  than  others,  but  none  has  caused  her 
any  trouble  except  a  very  large  swelling  in  the  under 
side  of  the  left  arm.  This  causes  pain  to  pass  down 
along  the  ulnar  side  of  the  arm  into  the  fingers  inner- 
vated by  the  ulnar  nerv'e.  The  pain  is  more  marked 
when  the  patient  does  heavy  work,  such  as  wash- 
ing, etc.  The  patient  now  complains  of  indefinite 
aching  sensations  throughout  the  back,  limbs,  and 
anterior  part  of  the  chest.  No  definite  type  of  pain 
can  be  elicited  but  simply  a  dull  aching  pain. 

The  patient  has  headaches  in  the  occipital  region. 
The  headaches  are  severe,  accompanied  by  nausea 
and  vomting,  last  2  or  3  days,  and  occur  "'every 
once  in  a  while.  "  The  patient  has  difficulty  in  walk- 
ing because  of  the  eye  conditions.  She  occasionally 
suffers  from  oedema  of  the  limbs,  and  slight  short- 
ness of  breath.  She  does  not  urinate  at  night  and 
has  no  burning.  She  has  a  slight  hacking  caugh 
and  expectorates  a  thick  tenacious  sputum  in  mod- 
erate amounts,  occasionally  expectorating  a  bloody 
sputum.  She  has  no  night  sweats.  The  appetite 
is  poor.  The  patient  has  difliculty  in  swallowing 
and  occasionally  suffers  from  gastrict  distress.  The 
bowels  are  irregular;  she  uses  salts  occasionally. 
She  has  no  jaundice  and  no  melaena. 
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Fig.  2.   Case 
natural  size. 


F"ibronaa    of    ulnar    nerve,    one-third 


The  patient  claims  she  had  "scrofula."  measles, 
mumps,  and  small  pox  as  a  child;  tonsillitis  occa- 
sionally. She  gives  no  traumatic  history  although 
there  is  a  question  as  to  the  left  ankle  having  been 
broken. 

The  father  and  mother  both  are  dead,  the  father 
having  succumbed  to  B right's  disease  and  the 
mother  to  an  unknown  cause.  One  brother  is  living 
and  well;  one  brother  died  two  years  ago  from 
B right's  disease;  two  sisters  are  living  and  well; 
one  sister  died  from  cardiorenal  disease.  The  fam- 
ily history  reveals  no  history  of  tuberculosis,  cancer, 
or  mental  disease. 

The  patient  is  single,  gives  no  history  of  miscar- 
riage, and  denies  venereal  disease.  She  takes  whis- 
key as  "toddy"  occasionally;  drinks  no  beer,  but 
does  take  coffee  and  tea — about  3  cups  a  day.  She 
has  done  housework  all  her  life. 

Physical  examination  of  surgical  condition.  Scat- 
tered over  the  trunk  and  limbs  of  the  patient  are 
numerous,  irregular  soft,  fat-Hke  masses,  varying  in 
size  from  that  of  a  small  pea  to  that  of  a  walnut. 
These  masses  are  more  pronounced  over  the  nipple 
region  of  each  breast  and  along  the  anterior  part 
of  the  chest  and  abdomen.  In  the  left  epigastric 
region,  just  beneath  the  costal  border  and  about  1.5 
inches  from  the  mid-line,  is  a  soft,  round,  globular 
fat-like  mass  about  the  size  of  a  small  egg,  not  pain- 
ful or  tluctuant.  Along  the  posterior  aspect  of  the 
left  triceps  muscle  is  an  elliptical,  sausage-like, 
rounded,  smooth  mass  about  12  centimeters  long 
and  apparently  5  centimeters  in  thickness.  The  mass 
is  freely  movable  beneath  the  skin,  and  does  not 
change  position  upon  contraction  or  relaxation  of 
the  muscles  of  the  arm.  Upon  palpation,  the  patient 
states  she  has  a  tingling  sensation  down  the  ulnar 
side  of  the  forearm  and  into  the  ring  and  small 
fingers  of  the  left  hand.  There  is  a  marked  atrophy 
of  both  thenar  and  hypothenar  eminences  with  a 
marked  thinning  of  the  interosseous  spaces.  There  is 
a  persistent  flexion  of  the  small  and  ring  fingers 
(claw-hand).  The  left  arm  and  forearm  are  atrophied 
to  a  considerable  extent. 

Operation,  June  22,  1919.  Local  anaesthesia 
(apothesine)  was  used.  An  incision  about  10  centi- 
meters in  length  was  made  along  the  inner  border 
of  the  biceps  muscle.  The  skin  and  fascia  were 
severed.    The  tumor  mass  was  found  to  be  lying  in 


Fig.  3.    Case  2.    Gluteal  tumor. 

the  path  of  the  great  vessel  of  the  arm,  pressing  on 
the  median  nerve  and  brachial  vessels.  The  basilic 
vein  passed  over  the  mass.  We  opened  the  fascial 
covering  of  the  mass  which  was  found  to  be  a 
nodular  enlargement  of  the  ulnar  nerve  about  10 
centimeters  long.  The  nerve  was  exposed  above  and 
below  the  tumor  mass,  and  the  mass  removed.  The 
bleeding  points  were  ligated  and  the  fascia  and 
skin  closed  with  catgut  sutures.  The  patient  left 
the  operating  room  in  fair  condition.  She  com- 
plains of  severe  pain  in  the  left  arm  about  the  inci- 
sion. She  sleeps  well,  has  vomited  considerably 
since  operation,  but  is  not  uncomfortable. 

June  24,  1 919.  The  patient  apparently  is  very 
weak.  She  complains  of  lack  of  appetite.  Eich- 
berg's  tonic  was  given.  The  patient  has  much  pain 
in  the  arm  which  keeps  her  from  sleeping.  For  the 
relief  of  this  morphine  was  given. 

June  27,  1 919.  The  patient  seems  somewhat 
better  and  complains  less  of  pain.  She  has  some 
slight  movement  in  the  ulnar  distribution  of  the 
hand;  flexion  is  very  poor. 

June  29,  1919.  The  patient's  condition  is  very 
good.  She  is  up  and  about,  and  has  little  pain  in 
the  arm.    She  eats  fairly  well. 

Pathological  report  by  P.  G.  Woollcy.  The  tumor 
mass  was  preserved  in  formalin.  It  was  ovoid,  firm, 
elastic,  measuring  13.5  by  7  by  6.5  centimeters.  It 
had  the  appearance  of  being  an  encapsulated  mass, 
the  capsule  being  composed  of  fibrous  tissue,  the 
strands  of  which  were  arranged  for  the  most  part 
transversely  to  the  long  axis.  At  one  pole  was  a 
teat-like  projection  that  was  evidently  a  section  of 
a  large  ner\-e  incompletely  lobulated.  An  attempt 
to  dissect  the  mass,  commencing  with  the  ner\-e 
trunk,  was  made  and  was  unsuccessful,  for  it 
seemed  that  the  sheath  of  the  nerve  was  continuous 
with  the  capsule  of  the  tumor,  and  that  the  nerve 
trunk  itself  disappeared.  The  appearance  suggested, 
therefore,  that  the  tumor  itself  had  arisen  within 
the  trunk  of  the  nerve  and  that  the  ner\-ous  tissue 
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had  been  destroyed  by  the  growth,  or  that  the 
fibers  had  been  so  separated  that  there  was  more 
of  the  normal  coherence.  On  section  of  the  mass — 
a  complete  longitudinal  section — it  appeared  that 
there  was  a  capsule  quite  distinct  from  the  mass  of 
the  tumor,  and  that  the  latter  was  composed  of 
fibrous  tissue,  which  according  to  its  position  was 
clear  white  and  hyahne  (in  the  center) ;  oedematous 
and  translucent  (scattered).  At  one  point  near  the 
pole  to  which  the  nerve  fragment  was  attached,  in 
the  capsule,  was  an  area  of  calcification.  There 
was  no  microscopic  evidence  of  ner\^e  tissue.  Tissue 
for  histologic  study  was  removed  from  four  different 
points  to  represent  all  depths  of  the  tumor  mass. 

The  histologic  sections  all  show  practically  the 
same  changes  in  each.  Such  variations  as  are  pres- 
ent relate  to  degenerative  changes  and  to  cellular 
infiltrations.  The  whole  tissue  is  composed  of  fibrous 
tissue  with  no  discoverable  neural  tissue.  In  the 
solid,  firmer  portions  of  the  tumor  this  fibrous 
tissue  is  richly  cellular  and  is  infiltrated  with  numer- 
ous small  round  cells.  In  the  softer  portions  the 
fibrous  tissue  which  is  formed  of  larger  and  smaller 
bundles  is  poor  in  nuclei  and  the  bundles  are  swollen 
and  oedematous.  There  are  a  few  pale  giant  nuclei 
due  to  the  oedema.  In  the  yellowish  areas  the 
fibrous  tissue  is  undergoing  degeneration  and  in 
these  areas  lime  salts  are  deposited  in  smaller  and 
larger  amounts.  There  are  numerous  microscopic 
concretions.  The  capsule  is  composed  of  pure 
fibrous  tissue. 

Case  2.  X.D.,  age  50,  female;  admitted  to 
Cincinnati  General  Hospital,  March  g,  1917.  The 
patient  is  a  fairly  nourished,  fairly  developed  white 
woman.  The  facial  expression  and  manner  are  sug- 
gestive of  psychical  peculiarities.  The  family  his- 
tory is  irrelevant.  The  patient  has  had  the  usual 
diseases  of  childhood.  Her  health  is  unusually  good. 
For  years  she  has  had  scattered  over  her  body 
numerous  small  tumors,  some  sessile,  others  pedun- 
culated. She  presents  a  typical  picture  of  fibroma 
moUuscum  or  fibroneuroma. 

For  twenty  years  the  patient  has  noticed  a  swell- 
ing in  the  right  upper  gluteal  region,  what  she 
thought  was  fat.  On  February  8,  at  11  p.  m.,  the 
patient  noticed  that  the  swelling  had  become  larger 
and  was  becoming  painful.  Since  then  it  has  con- 
tinued to  increase  in  size  and  is  very  painful.  It 
now  presents  a  large  and  fluctuating  tumor  mass. 
Ecchymosis  is  present  over  the  tumor  mass.  The 
blood  count  show-s  red  cells  4,240,000;  white,  14,200. 
The  pain  in  the  tumor  is  increasing  and  involves 
the  whole  right  thigh.  The  tumor  was  aspirated 
and  a  dark  red  fluid  obtained.  Ice  caps  were  applied. 
The  patient  was  under  observation  for  5  days. 
The  temperature  ran  from  about  normal  in  the 
morning  to  from  100.6°  to  101°  in  the  evening. 


March  16,  the  patient  was  operated  upon.  A  large 
mass  of  apparently  fatty  or  myoid  tissue  was 
removed.  Haimorrhage  was  very  free,  necessitating 
the  ligation  of  branches  of  the  gluteal  artery.  The 
wound  was  closed  with  rubber  tissue  drain,  and  the 
patient  was  returned  to  the  ward  in  good  condition. 
The  wound  continued  to  drain  blood  and  serum  in 
slight  amounts  and  the  discharge  had  an  ofi'ensive 
odor.  The  patient's  temperature  dropped  to  normal 
on  the  third  day  and  remained  so  for  several  weeks, 
when  on  April  10,  her  temperature  suddenly  went 
to  104°.  She  suffered  an  attack  of  erysipelas,  and 
was  transferred  to  the  dermatological  service,  from 
which  she  was  discharged  well.  May  7,  IQ17. 

Pathological  report  on  tumor,  by  Paul  G.  Woolley. 
The  tumor  is  a  mass  of  orange  colored  fatty  tissue 
filled  with  haemorrhages,  which  at  one  place  is  col- 
lected into  a  clotted  mass  that  resembles  that  seen 
in  aneurisms.  There  is  no  evidence  of  growth  of 
the  tumor  tissue  nor  of  the  aneurismal  wall.  Sec- 
tions of  the  tumor  show  no  evidence  of  new-growth, 
but  merely  fibroid  adipose  tissue  in  close  dift'use 
association  with  large  amounts  of  granulation  tis- 
sue.   There  is  no  vascular  or  aneurismal  wall  tissue. 

This  rather  unsatisfactory  and  indefinite  proto- 
col from  a  diagnostic  standpoint  has  led  me  to 
believe  that  I  was  right  in  my  surmise  that  this 
growth  was  the  product  of  degenerative  changes  in  a 
large  neurofibromatous  mass,  with  accompanying 
neurovascular  changes.  Before  operating  I  had  in 
mind  one  of  those  myxosarcomatous  tumors  which 
sometimes  supervene  in  these  neurofibromata.  I 
am  not  yet  convinced  in  my  own  mind  that  such  was 
not  the  case. 

One  feature  in  this  case  which  may  have  a  bear- 
ing on  the  statement  that  relaxed  musculature  is  an 
accompaniment  of  disease  is  that  the  patient  had  a 
left  inguinal  hernia  which  I  subsequently  operated 
upon  and  found  a  diverticulum  of  the  urinary  blad- 
der in  the  sac,  which  had  no  covering  of  muscle 
fibers  but  consisted  simply  of  a  peritoneal  coat. 
This  led  to  the  belief  at  first  that  I  was  dealing 
with  a  hvdrocele  of  the  canal  of  Xuck. 
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THE  INTERPRETATION  OF  MUSCLE  FUNCTION  IN  ITS  RELATION  TO 
INJURIES  OF  THE  PERIPHERAL  NERVES  ^ 

By  C.  C.  COLEiMAN,  M.D.,  F.A.C.S.,  Richmond,  Virginia 


THE  material  for  this  discussion  was 
collected  in  the  neurosurgical  service  of 
General  Hospitals,  No.  11,  Cape  May, 
N.  J.,  and  No.  41,  Staten  Island,  N.  \^  A 
few  observations  made  on  private  patients 
have  been  included  to  emphasize  certain 
phases  of  the  subject  not  supplied  by  the 
writer's  data  gathered  in  these  reconstruction 
hospitals.  All  of  the  army  patients  had  re- 
ceived wounds  at  least  several  months  prior 
to  coming  under  observation,  and  the  major- 
ity of  them  were  studied  for  several  months 
under  conditions  highly  favorable  to  the 
investigation  of  the  motor  disability  of 
peripheral  nerve  injuries.  The  cycle  of  dis- 
turbed function,  ranging  from  great  enfeeble- 
ment  or  total  paralysis  to  complete  return  of 
muscle  action,  could  often  be  noted  during 
this  period  of  observation. 

The  degree  of  disability  following  an  injury 
of  a  peripheral  nerve  is  estimated  primarily 
in  terms  of  voluntary  movement,  the  sensory 
and  trophic  loss  usually  being  of  much  less 
consequence  than  the  motor  impairment. 

Recovery  of  voluntary  movement  is  the 
most  valuable  evidence  of  regeneration  of  the 
paralyzed  nerve  from  the  standpoint  of 
diagnosis  and  treatment.  As  a  corollary  in- 
complete examinations  of  muscle  function 
have  assigned   to  useless  methods  of  nerve 


repair  a  value  which  is  entirely  unwarranted 
and  can  be  disproved  by  careful  study  of  the 
involved  muscle  groups.  Accurate  inter- 
pretation of  voluntary  movement  requires 
careful  and  repeated  examination  of  the 
affected  muscles.  A  knowledge  of  the  normal 
muscle  action  is  often  bewildered  by  the 
modification  of  an  engrafted  and  persistent 
functional  element.  Associated  lesions  of  the 
bones,  joints,  blood-vessels,  muscle  bellies, 
and  tendons  frequently  becloud  the  clinical 
picture.  Much  study  is  required  in  cases  of 
combined  injuries  to  dissociate  the  lesions 
accurately  and  assign  to  each  its  share  of  the 
responsibility  for  limitation  or  loss  of  volun- 
tary movement.  Analysis,  on  an  anatomic 
basis  of  muscle  function  as  it  is  modified  or 
abolished  primarily  by  the  nerve  lesion,  is  the 
purpose  of  the  present  paper. 

In  the  interpretation  of  muscle  function  in 
the  distribution  of  an  injured  peripheral 
nerve,  the  chief  difficulty  arises  from  the  un- 
expected appearance  of  voluntary  motion  in 
segments  of  the  limb  supplied  by  the  nerve  in 


Fig.  I.  Paralysis  of  the  left  deltoid.  P^levalion  of  the 
arm  by  the  supraspinatus  assisted  by  the  fixation  muscles 
of  the  shoulder. 


Fig.  2.   Atrophy  of  the  brachialis  anticus. 
Read  before  the  Southern  Surgical  .\ssociation,  at  New  Orleans,  December  i6,  1919. 
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Fig.  3.    Division  of  right  musculospiral  nerve  above  branches  to  triceps.    Complete 
loss  of  extension  of  forearm. 


question.  Frequently  the  movement  nor- 
mally executed  by  the  paralyzed  muscle  of 
the  first  order  is  accurately  replaced  by  the 
action  of  subsidiary  muscles  supplied  by  a 
healthy  nerve.  The  contributory  action  of 
these  subsidiary  muscles  may  appear  only 
after  paralysis  of  the  muscles  primarily  re- 
sponsible for  the  movement,  and  under  such 
conditions  the  motor  function  of  the  normal 
neuromuscular    mechanism    may    be    closely 


imitated.  Substitutionary  muscle  function 
or  the  "supplementary  motility"  of  Letievant 
has  been  carefully  studied  in  the  peripheral 
nerve  lesions  of  the  late  war.  Practically  all 
of  the  common  substitutions  were  noted  and 
most  of  them  repeatedly  observed  in  patients 
of  this  series.  Months  of  intelligent  effort  on 
the  part  of  the  patient  had  developed  the 
replacement  of  function  by  the  substitu- 
tionary muscles  to  a  confusing  degree  in  many 
cases. 

In  the  examination  of  voluntary  movement, 
Tinel's  (i)  suggestion  that  the  limb  be  placed 
in  a  position  to  abolish  the  opposing  force  of 
gravity,  is  very  pertinent;  otherwise  feeble 
movements  of  a  recovering  muscle  may  escape 
observation. 


Fig.  2a.  ^Musculospiral  paralysis  of  the  right  arm  with 
paralysis  of  brachioradialis.  Cut  to  left  shows  normal 
action  of  the  brachioradialis  in  forcible  flexion  of  forearm 


Fig.  4.  Flexion  of  the  forearm  by  the  pronator  radii 
teres  in  patient  with  paralysis  of  the  musculospiral  and 
musculocutaneous. 
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Fig.  5.  Flexion  of  wrist  against  orce  of  gravity  by  the 
extensor  ossis  metacarpi  poUicis  in  complete  paralysis  of 
all  muscles  supplied  by  the  median  and  ulnar  nerves. 


Fig.  7.  Musculospiral  paralysis  of  fourteen  }-ears'  dura- 
tion. Patient  has  never  worn  a  splint.  Extreme  hypotonia 
of  extensor  muscles  of  forearm.  Forcible  flexion  of  fingers 
produces  no  elevation  of  wrist. 


Fig.  6.    Extension  of  the  wrist  by  forcible  flexion  of  the 
fingers  in  musculospiral  paralysis. 


Fig.  8.  Extension  of  wrist  by  ong  radial  extensor  with 
deviation  to  the  radial  side.  Paralysis  of  all  other  extensors 
of  the  wrist  and  fingers. 


Fig.  6a.     Wrist    drop    of  musculospira     paralysis    with 
slight  hypotonia. 


The  larger  number  of  substitutionary  rnove- 
ments  in  patients  with  peripheral  nerve  in- 
juries is  found  in  the  muscles  of  the  upper 
extremity  and  particularly  in  the  intrinsic 
muscles  of  the  hand.    Here  the  convergence 


.Vbduction  of  thumb  in  ulnar  paralysis. 


of  all  the  larger  nerves  of  the  arm  with  the 
action  of  each,  sometimes  reinforcing  and 
again  overlapping  that  of  the  others,  may 
produce  deceptive  motor  phenomena  when 
one  or  more  of  the  large  nerves  of  the  arm  is 
injured. 

The  subject  may  be  better  presented  if  the 
components  of  function  of  the  various  seg- 
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Fig.  10.    Abduction   of    thumb   in    right    muscuiospiral 
paralysis. 


Fig.  II.    Characteristic  grift'e  in  low   esion  of  ulnar. 


Fig.  12.    Ulnar  paralysis.    Note  griffe    atrophy  of  ad- 
ductor of  thumb  and  digital  interossei. 

ments  of  the  upper  extremity  be  studied 
consecutively  from  the  shoulder  to  the  hand. 
In  my  observation  of  paralysis  about  the 
shoulder  girdle  and  upper  arm,  substitution- 
ary muscle  function  was  not  often  noted. 
There  was  one  patient,  however,  with  com- 
plete paralysis  of  the  deltoid,  who  was  able 
to  raise  the  arm  above  the  level  of  the  shoul- 
der (Fig.   i).    This  is  an  unusual  substitu- 


Fig.  13.  Same  patient  as  in  Figure  12,  showing  com- 
plete extension  of  distal  phalanges  when  hyperextension 
of  proximal  phalanges  is  overcome. 


Fig.  14.    Complete  interruption  of  median  and  ulnar  in 
upper  arm.    Flexion  of  fingers  by  extension  of  the  wrist. 


Fig  15.  Complete  paralysis  of  all  median  muscles,  due 
to  anatomical  interruption  of  nerve  in  upper  arm.  By 
extending  the  wrist  the  patient  is  able  to  make  considerable 
flexion  of  the  index  linger. 

tionary  action  brought  about  principally  by 
the   supraspinatus  in   conjunction   with   the 
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Fig.  1 6.  Musculospiral  paralysis.  The  two  distal 
phalanges  can  be  raised  from  the  table  by  the  action  of  the 
interosst'i  and  lumbricales. 


trapezius  and  other  tixation  muscles  of  the 
shoulder.  This  case  is  of  interest  because  of 
the  common  belief  that  substitution  for  the 
deltoid  by  the  supraspinatus  is  ineffective 
and  feeble. 

MOVEMENT    OF    THE    UPPER    EXTREMITIES 

Flexion  of  the  forearm.  The  mechanism  for 
flexion  of  the  segments  of  the  upper  extremity 
is  well  protected  and  exceedingly  adequate. 
Flexion  of  the  elbow  is  produced  by  the  action 
of  the  musculocutaneous,  median,  and  mus- 
culospiral  nerves.  Flexion  of  the  wrist  may 
be  eifected  by  any  one  of  the  same  nerves, 
while  the  movements  of  extension  of  these 
joints  depend  almost  solely  upon  the  musculo- 
spiral. 

Paralysis  of  the  musculocutaneous  nerve 
abolishes  the  action  of  the  biceps  and  usually 
the  brachialis  anticus,  the  muscles  of  the 
first  order  in  the  flexion  of  the  forearm 
(Fig.  2).  Satisfactory  flexion,  however,  can 
be  produced  by  the  solitary  action  of  the 
brachioradiahs  supplied  by  the  musculospiral, 
and  flexion  performed  by  this  muscle  is 
accurate  and  efficient  (Fig.  2aV  The  mus- 
culospiral supply  of  the  brachialis  anticus  is 
a   factor  in   flexion   of   the   elbow,   in   some 


Fig.  18.  Spreading  and  complete  extension  of  the  fingers 
by  long  extensor  simulating  action  of  the  interossei. 

cases.  The  pronator  radii  teres  is  also  a  flexor 
of  the  forearm,  and  one  patient  with  paralysis 
of  the  musculocutaneous  and  musculospiral 
was  able  by  practice  to  accomplish  con- 
siderable flexion  by  developing  the  sub- 
stitutionary pronator  action  (Fig.  4). 

Extension  of  the  forearm.  Extension  of  the 
forearm  is  accomplished  entirely  by  the 
musculospiral  nerve.  Complete  loss  of  ex- 
tension of  the  forearm  is  infrequent  in  mus- 
culospiral paralysis,  because  the  long  head  of 
the  triceps  receives  its  motor  supply  imme- 
diately after  the  nerve  leaves  the  tendon  of 
the  teres  major.  Higher  lesions  of  the 
musculospiral  are  very  likely  to  involve 
either  the  brachial  plexus  or  the  other  large 
nerve  trunks  of  the  axilla.  One  such  case 
with  loss  of  forearm  extension  due  to  mus- 
culospiral paralysis  was  operated  upon.  The 
lesion  consisted  of  an  anatomical  interruption 
of  the  nerve  just  below  the  circumflex  (Fig.  3). 

Pronation.  Complete  pronation  of  the  fore- 
arm is  effected  by  the  pronator  radii  teres  and 


Fig.  17.  Appearance  of  hand  in  high  median  and  ulnar 
paralysis.  Flattening  of  the  hand  due  to  atrophy  and 
unopposed  pull  of  the  extensors. 


Fig.  19.  A  favorable  position  for  the  detection  of  feeble 
voluntary  movements  of  the  leg  and  foot.  The  board 
should  be  well  polished  to  permit  freedom  of  movement, 
while  the  force  of  gravity  is  abolished. 
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quadratus  supplied  by  the  median.  In 
paralysis  of  the  median  above  the  elbow,  no 
cases  of  substitution  of  normal  pronator  func- 
tion were  seen.  The  brachioradialis  is  cap- 
able of  bringing  the  forearm  to  the  neutral 
position;  that  is,  midway  between  pronation 
and  supination.  Rotation  of  the  radius 
internally  beyond  the  neutral  position  was 
invariably  the  result  of  the  action  of  the 
muscles  normally  responsible  for  the  move- 
ment, and  was  not  observed  as  a  substitu- 
tionary movement. 

Supination.  Supination  of  the  forearm 
with  the  elbow  flexed  is  the  result  of  the  action 
of  the  biceps  and  supinator  brevis.  The 
brachioradiaHs  is  not  a  supinator  of  the  fore- 
arm. It  enters  into  this  supination  and  can 
rotate  the  radius  to  the  line  of  the  neutral 
position,  beyond  which  further  supination  is 
accomplished  by  the  biceps  and  supinator 
brevis.  With  the  forearm  extended  and 
external  rotation  of  the  upper  arm  by  the 
muscles  of  the  shoulder  forcibly  prevented, 
the  action  of  the  biceps  as  a  supinator  is  gen- 
erally abolished,  although  this  point  is  con- 
tested by  Woods  (2),  who  maintains  that  even 
with  this  precaution  the  biceps  may  cause 
supination. 

Movements  of  the  wrist.  Flexion  of  the  wrist 
depends  normally  upon  the  action  of  three 
muscles,  two  of  which  are  supplied  by  the 
median  and  one  by  the  ulnar.  Interference 
with  the  palmaris  longus  and  carpi  radialis 
(median  supply)  does  not  abolish  flexion  with 
deviation  to  the  ulnar  side  by  the  carpi 
ulnaris  (ulnar  supply).  Anatomical  inter- 
ruption of  both  the  median  and  ulnar  nerves 
would  suspend  flexion  of  the  wrist,  but  for 
the  considerable  substitutionary  flexion 
brought  about  by  the  extensor  ossis  meta- 
carpi  pollicis  supphed  by  the  musculospiral 
(Fig.  5).  This  substitution  can  be  easily  de- 
tected in  median  and  ulnar  lesions  by  passive- 
ly moving  the  wrist  to  a  position  of  hyper- 
extension.  Action  of  the  extensor  ossis  with 
the  hand  hyperextended  does  not  produce 
flexion  of  the  wrist,  but  on  the  contrary  assists 
in  maintaining  the  extension.  The  extensors 
of  the  wrist  are  innervated  by  the  musculo- 
spiral nerve  acting  principally  through  the 
extensor  ulnaris  and  the  short  and  long  radial 


extensors.  The  communis  digitorum  and  ex- 
tensors of  the  thumb  also  participate  in  ex- 
tension of  the  wrist.  In  musculospiral  lesions 
above  the  elbow,  it  has  been  frequently  ob- 
served that  the  patient  could  elevate  the  hand 
by  making  forcible  flexion  of  the  fingers. 
This  observation  has  been  made  by  Benisty 
(3)  and  others,  and  was  repeatedly  verified 
in  our  experience  (Fig.  6).  The  requirement 
for  the  dorsal  elevation  of  the  hand  under  such 
circumstances  is  a  slight  shortening  of  the 
extensor  tendons  (Fig.  6a).  The  movement 
cannot  be  accomplished,  as  pointed  out  by 
Pollock  (4),  if  a  considerable  degree  of  hypo- 
tonia exists  (Fig.  7).  The  army  splint  in  com- 
mon use  for  complete  musculospiral  paralysis 
is  no  doubt  largely  responsible  for  the  pa- 
tient's ability  to  execute  this  movement  which 
is  easily  explained  upon  a  simple  mechanical 
principle  as  follows :  the  distance  between  the 
origin  and  insertion  of  the  shortened  ex- 
tensors must  be  diminished  to  enable  the 
patient  to  make  forcible  contraction  of  the 
fingers  with  muscles  supplied  by  the  healthy 
median  and  ulnar  nerves.  The  distance  neces- 
sary to  enable  the  patient  to  make  a  fist  is 
gained  by  the  compensatory  elevation  of  the 
hand.  This  explanation  appears  more  logical 
than  that  offered  by  Hunt  (5)  based  on  the 
hypothetical  projection  through  the  periph- 
eral nerves  of  dilYerentiated  tracts  from  the 
cortex  and  striate  body. 

Wrist  adduction  and  abduction  are  the 
result  of  combined  action  of  the  extensors  and 
flexors  of  the  joint,  although  a  certain  amount 
of  adduction  is  possible  in  paralysis  of  the 
extensors  through  the  action  of  the  flexor 
ulnaris.  This  adduction,  however,  is  incorft- 
plete  and  faulty,  and  is  accompanied  by  ulnar 
deviation.  The  extensor  ulnaris  if  acting 
alone  is  capable  of  effecting  slight  adduction 
without  the  assistance  of  the  flexor  ulnaris; 
whereas  the  radial  extensors  acting  alone 
produce  abduction  with  extension  of  the 
wrist  (Fig.  8). 

Thumb  movements.  Flexion  and  extension 
of  the  thumb  are  not  effectively  compensated 
when  the  primary  muscles  for  these  move- 
ments are  paralyzed.  A  sHght  dorsal  pull  on 
the  distal  phalanx  may  occur  as  a  substitution 
for  the  action  of  the  paralyzed  extensor  longus 
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pollicis  when  the  opponens  and  flexor  brevis 
polHcis  carry  the  thumb  across  the  pahn. 
When  this  is  done,  a  shortened  extensor  of  the 
paralyzed  longus  pollicis  may  act  as  a  guy 
rope  on  the  distal  phalanx  and  produce  ex- 
tension. This  movement  is  similar  in  mechan- 
ism to  that  causing  elevation  of  the  hand  in 
musculospiral  paralysis  by  making  a  fist. 

Adduction  of  the  thumb  or  approximation 
of  the  thumb  to  the  radial  side  of  the  second 
metacarpal  segment,  is  produced  primarily 
by  the  adductor  pollicis  (ulnar  supply)  and 
flexor  brevis  pollicis  supplied  by  the  median 
and  ulnar.  The  opponens  and  extensor  ossis 
metacarpi  pollicis  of  the  musculospiral  group 
also  assist  in  adduction  of  the  thumb.  Fixa- 
tion of  the  thumb  by  the  extensors  is  essential 
to  every  efficient  action  of  the  intrinsic 
thumb  muscles.  Movement  of  the  thumb  to 
a  position  perpendicular  to  the  palm,  or 
abduction,  is  effected  chiefly  by  the  abductor 
pollicis  supplied  by  the  median  (Figs,  q  and 
lo).  The  extensor  ossis  metacarpi  pollicis  and 
opponens  also  take  part  in  abduction.  This 
movement  is  a  good  test  of  median  function 
and  should  not  be  confused  with  extension 
of  the  thumb.  Approximation  of  the  pulp  of 
the  thumb  to  that  of  the  fingers  depends  upon 
the  integrity  of  the  median  nerve  acting 
through  the  opponens  and  adductor.  The  tip 
of  the  thumb  may  be  placed  in  contact  with 
the  pulps  of  the  fingers  by  the  flexors  of  the 
thumb  when  the  median  is  paralyzed,  but  the 
normally  acting  opponens  supported  by  the 
abductor  and  extensors  can  oppose  the  thumb 
and  fingers  at  the  level  of  the  last  articula- 
tions. Rotation  of  the  thumb  is  an  opponens 
movement  facilitated  chiefly  by  the  attach- 
ment of  the  opponens  to  the  metacarpal  bone 
and  not  to  the  phalanx  of  the  thumb  (6). 
Rotation  involves  the  action  of  all  the  muscles 
of  the  thenar  eminence,  the  adductor  and  the 
long  thumb  extensors. 

Movements  of  the  finders.  Complete  flexion 
of  the  fingers  is  produced  by  the  median  and 
ulnar  supply  acting  on  the  flexors  sublimis 
and  profundus  digitorum  assisted  by  the 
interossei  and  lumbricales.  Our  observa- 
tions support  the  view  that  all  the  interossei 
including  the  adductor  of  the  thumb  are  sup- 
plied by  the  ulnar.    The  action  of  these  mus- 


cles, in  flexing  the  first  phalanges  and  ex- 
tending the  second  and  third,  is  reinforced  by 
the  lumbricales,  the  inner  two  of  which  are 
supplied  by  the  ulnar  and  the  outer  by  the 
median.  Forcible  flexion  of  the  phalanges 
by  the  profundus  acting  alone,  if  continued, 
produces  flexion  of  the  second  and  finally  the 
first  phalanges.  Atrophy  of  the  interossei 
results  from  ulnar  paralysis  and  is  not  evident 
in  the  case  of  injury  to  the  median  alone. 
The  characteristic  ulnar  griffe  (Fig.  ii)  is 
more  pronounced  in  low  lesions  of  the  ulnar 
and  the  mechanism  of  its  production  results 
from  the  unopposed  hyperextension  by  the 
common  extensors  (Fig.  8)  of  the  first  pha- 
langes of  the  ring  and  little  fingers.  The 
two  distal  phalanges  are  partly  flexed  by 
the  pull  of  the  sublimis  and  profundus 
digitorum.  The  action  of  these  long  flexors 
of  the  fingers  in  ulnar  lesions  is  unopposed 
in  the  second  and  third  phalanges  of  the 
fingers  by  paralysis  of  the  interossei  and 
inner  two  lumbricales  which  normally  ex- 
tend these  phalanges.  The  index  and  mid- 
dle fingers  are  not  affected  in  ulnar  griffe 
because  of  the  median  supply  acting  through 
the  lumbricales,  which  are  feeble  antag- 
onists of  the  common  extensor  action.  By 
supporting  the  first  phalanges  of  the  ring 
and  little  fingers  of  a  patient  with  ulnar 
griffe,  complete  extension  of  the  fingers  may 
take  place  (Figs.  12  and  13).  In  combined 
median  and  ulnar  lesions,  the  patient  is  able 
to  produce  moderate  flexion  of  the  fingers  by 
extension  of  the  wrist  (Fig.  14).  The  flexion 
movement  of  the  fingers,  thus  performed,  is 
produced  by  the  increase  of  distance  between 
the  fixed  points  of  origin  and  insertion  of  the 
inelastic  long  flexors,  in  the  act  of  extension 
of  the  wrist.  As  the  wrist  is  elevated  in  ex- 
tension, the  fingers  are  pulled  down  to  a 
point  within  the  length  of  the  flexors  which 
have  been  made  to  assume  a  curve  by  the 
extension  of  the  wrist.  Although  the  flexor 
profundus  is  partially  paralyzed  in  high 
median  lesions,  the  patient  is  generally  able 
to  flex  the  three  inner  fingers  forcibly,  due  to 
the  fact  that  the  profundus  slip  to  the 
middle  finger  is  supplied  by  the  ulnar  nerve. 
The  principal  disability  of  a  median  injury 
so  far  as  finger  movements  are  concerned  is 
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inability  to  flex  the  first  finger,  and  even 
this  movement  of  the  index  may  be  effected 
in    some    cases    by   extension    of    the    wrist 

(Fig.  15)- 

Extension  of  the  fingers.  In  musculospiral 
paralysis  the  patient  is  unable  to  extend  the 
first  phalanges.  By  supporting  the  primary 
phalanges,  however,  extension  of  the  two  dis- 
tal segments  of  the  fingers  is  easily  accom- 
plished by  the  interossei  and  lumbricales 
(Fig.  16).  Extension  of  the  two  terminal 
phalanges  of  the  fingers  is  not  always  abol- 
ished by  paralysis  of  the  interossei  and 
lumbricales.  In  many  cases  of  ulnar  paralysis, 
the  common  extensors  are  capable  of  making 
complete  extension  of  all  the  segments. 
Although  the  musculospiral  nerve  does  not 
supply  any  of  the  intrinsic  hand  muscles, 
the  function  of  all  of  these  muscles  is  seriously 
impaired  by  paralysis  of  that  nerve  (Fig.  17). 
By  its  action  through  the  extensors,  the 
stabiHty  of  points  of  leverage  of  these  in- 
trinsic muscles  is  made  effective. 

Lateral  movements  of  the  fingers.  Lateral 
movements  of  the  fingers  are  eft'ected  chiefly 
by  the  interossei,  but  substitution  for  both 
adduction  and  abduction  of  the  fingers  is 
found  frequently  in  the  action  of  the  long 
flexors  and  common  extensors  of  the  fingers. 
The  common  extensors  are  capable  of  spread- 
ing the  fingers  in  accurate  imitation  of  the 
action  of  the  interossei,  while  the  contraction 
of  the  long  flexors  causes  adduction  of  the 
fingers  (Fig.  18).  Great  care  is  necessary  in 
determining  interossei  action  in  the  move- 
ments of  adduction  and  abduction  of  the 
fingers.  The  fingers  should  be  flexed  at  the 
metacarpophalangeal  joints  to  ehminate  the 
action  of  the  long  extensors.  There  is  no  sign 
by  which  ulnar  paralysis  can  be  positively 
determined  by  examination  of  the  voluntary 
movements  of  the  fingers.  The  ability  to 
superimpose  the  extended  little  finger  upon 
the  palm  of  the  ring  finger  is  a  simple  and 
practical  test  of  ulnar  function  in  the  majority 
of  cases.  In  some  injuries  of  the  ulnar  nerve 
the  amount  of  disability  is  so  slight  that  an 
estimate  on  an  anatomic  basis  exaggerates  the 
importance  of  the  lesion.  The  refinements  of 
finger  motility  are  usually  impaired  by  ulnar 
lesions. 


LOWER   EXTREMITIES 

Interpretation  of  muscle  function  of  the 
lower  extremity  is  much  simpler  than  that 
of  the  upper  chiefly  because  of  the  minor  im- 
portance of  the  intrinsic  foot  muscles  as 
compared  with  those  of  the  hand.  Attention 
has  been  directed  principally  to  the  dis- 
turbance of  the  coarser  muscles  in  the  in- 
vestigation of  voluntary  movement  of  the 
lower  extremities  (Fig.  19).  Substitutions  of 
movement  are  not  frequent.  Flexion  of  the 
leg  and  thigh  is  rarely  aboKshed  in  sciatic 
paralysis  because  of  the  preservation  of  func- 
tion of  the  semitendinosus.  This  branch 
leaves  the  trunk  at  a  high  level  and  usually 
escapes  injury.  No  case  of  sciatic  paralysis 
operated  upon  by  me  showed  inability  to 
flex  the  knee  because  of  the  nerve  lesion. 

Extension  of  the  leg  was  rarely  a  matter 
of  investigation  in  the  series,  because  of  in- 
frequency  of  anterior  crural  paralysis.  One 
such  case,  now  under  observation,  shows  sub- 
stitution for  the  quadriceps  action  by  the 
tensor  fascia  femoris  supplied  by  the  supe- 
rior gluteal.  Walking  is  characterized  by 
hyperextension  of  the  knee  maintained  in 
this  position  by  the  tensor  fascia  femoris,  and 
the  usual  secondary  hydrarthrosis  is  present. 
Supplementary  movements  of  the  ankle-joint 
are  fairly  frequent  when  the  muscles  of  the 
first  order  are  paralyzed.  Inversion  of  the 
foot  effected  by  the  tibialis  anticus  supplied 
by  the  external  popliteal  may  be  simulated 
by  the  tibiahs  posticus  unless  the  foot  is  held 
at  right  angles.  Substitution  for  the  loss  of 
dorsiflexion  of  the  foot  was  not  observed. 
Plantar  flexion  normally  accompHshed  by  the 
calf  muscles  may  be  produced  by  the  action  of 
the  perineus  longus. 

Movements  of  the  toes  are  sometimes  con- 
fusing when  the  contraction  of  the  antagonists 
of  the  paralyzed  muscles  is  followed  by  a 
rebound  simulating  the  normal  action  of  the 
muscles  under  investigation.  If  the  dorsi- 
flexors  of  the  toes  are  paralyzed,  and  the 
patient  attempts  to  contract  the  paralyzed 
muscles,  plantar  flexion  of  the  toes  may  be 
the  initial  movement  followed  by  a  rebound 
of  the  toes  to  the  original  position.  The 
rebound  resembles  slight  dorsiflexion  and 
may  be  deceptive. 
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The  movement  desired  should  take  place 
from  the  position  of  rest  without  a  preliminary 
motion  of  the  antagonist.  Errors  may  be 
avoided  by  analysis  of  the  components  of  the 
movement. 
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INFECTIONS    OF   BONES    AND    JOINTS  ^ 

By  FREDERIC  J.  COTTON,  M.D.,  F.A.C.S.,  Boston 


THE  especial  reason  for  bringing  for- 
ward this  subject  is  not  that  we  have 
solved — much  less  that  I  have  solved — 
the  important  practical  problems  presented, 
but  that  it  is  a  time  of  general  interest  in 
these  problems,  a  time  most  opportune  for 
formulating  both  the  problems  and  the  work 
to  be  done  toward  their  practical  solution. 
Every  active  surgeon  knows  how  little  under 
our  control  these  problems  have  been  in  the 
past  and  is  eager  to  welcome  the  time  when 
we  can  deal  with  them  with  a  reasonable 
confidence  and  certainty. 

The  commonest  infective  condition  is  that 
of  bone  infection  from  without,  in  compound 
fracture,  a  problem  freshly  familiar  to  many  in 
war  wounds. 

War  experience  can  not  all  be  transferred 
to  civil  practice  in  this  or  in  other  fields  but 
the  war  work  has  answered  many  of  the  ques- 
tions that  lay  open;  we  are  already  equipped 
to  save  more  lives  and  limbs,  and  in  the  future 
the  not  unusual  cases  of  chronic  wound  sinuses 
should  be  few.  There  are  cases,  of  course,  of 
virulent  infection  and  low  resistance  in  which 
progressive  infection,  and  far-reaching  dam- 
age and  even  deaths  are  unavoidable,  but 
they  are  rare. 

We  are  not  going  to  follow  war  routine  in 
civil  life:  primary  debridement,  sometimes 
overdone  even  in  war,  has  little  place  in 
peace,  and  in  civil  life  we  need  not  assume 
infections  before  they  occur,  but  we  are  not 


going  to  do  closed  suturing  on  doubtful 
cases  any  more  if  we  have  learned  our  les- 
son,— we  are  going  to  operate  on  infected 
cases  frankly  and  not  hope  for  days  that  they 
may  recover,  and  when  we  operate  we  are  going 
to  do  a  surgical  job. 

We  have  learned  that  wider  cleaning  out 
and  drainage  than  used  to  be  used  is  a  first 
essential  both  for  limiting  infections  and  for 
later  disinfection,  and  that  disinfection  is 
possible,  if  wounds  are  really  opened  up: 
first,  an  approximate  disinfection  before  the 
final  surgical  clean-up,  then  a  real  disinfection 
after  the  clean-up  and  thereafter  a  relatively 
rapid  healing.  We  not  only  know  this  can  be 
done  but  in  our  better  hospitals  we  are  doing 
it. 

Wide  opening-up  has  two  functions:  first, 
helping  in  the  disinfection  by  providing  better 
drainage,  minimizing  burrowing,  and  giving 
access  to  the  disinfectant;  second,  by  giving 
a  better  chance  to  keep  track  of  the  necrosed 
bone  fragments  in  the  wound  and  thus  seize 
the  earliest  moment  for  the  final  clean-up 
after  the  bacterial  count  goes  down. 

In  almost  every  infected  bone-wound  one 
gets  sequestra.  These  must  come  out  before 
we  can  get  healing  and  should  come  out  as 
soon  as  the  line  of  demarcation  is  established. 
This  time  averages  6  to  8  weeks,  but  more 
exactly  we  learn  by  seeing  or  by  feeling  with 
the  probe  the  ragged  line  itself  beneath  the 
edge  of  the  granulations.    Also  we  can    tell 
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with  the  X-ray,  very  accurately  as  a  rule. 
One  point  often  overlooked  is  that  sequestra 
do  not  show  the  osteoporosis  of  the  sur- 
rounding bone  but  stand  out  in  denser 
shadow';  the  progress  of  the  demarcation 
from  surrounding  bone  can  be  followed 
clearly  if  one  keeps  this  in  mind. 

When  one  speaks  of  disinfection  of  these 
wounds  one  means  disinfection  by  the  Carrel- 
Dakin  technique,  accepted  now,  I  think,  by 
all  who  have  really  tried  it,  as  the  method. 
Certain  substitute  methods  worth  considering 
will  be  dealt  with  later  in  connection  with 
osteomyehtis;  they  belong,  however,  to  later 
stages  and  have  no  bearing  on  recently  in- 
fected fractures  and  wounds. 

One  thing  in  which  we  cannot  follow  the 
war  routine  I  think,  is  in  the  ultraradical 
handling:  not  only  primary  debridement,  but 
the  ultraviolent  secondary  laying  open  of 
wounds  has  sometimes  seemed  a  fetish.  There 
is  no  advantage  in  doing  more  than  a  wide 
open  exposure;  the  conversion  of  a  wound 
into  a  sort  of  platter  with  a  slant  section  of 
most  everything  in  the  limb  serves  no  purpose. 

Again,  wholesale  removal  of  loose  bone 
fragments  may  often  and  easily  be  overdone. 
There  are  many  ex-service  men  still  waiting 
with  flail-limbs,  with  a  long  or  short  section 
missing  from  the  bone,  and  nothing  to  replace 
or  repair  it  with,  often  too  scarred-up  for 
clean  grafting  operations  without  grave  risk 
of  slough  and  sepsis.  I  have  seen  a  good 
many  myself,  results  partly  of  trauma,  in- 
fection, and  hard  luck,  but  also  of  zeal  not 
quite  well  directed.  We  can  at  least  regulate 
the  zeal  if  not  the  other  factors. 

Generally  speaking,  remove  no  bone  early 
when  there  is  infection,  but  insure  wide-open 
drainage,  disinfect,  and  wait  for  demarca- 
tion. Often  I  have  seen  what  I  thought  a 
wholly  dead  fragment  yield  only  a  scale  of 
sequestrum  and  then  go  on  to  do  its  part  in 
repair. 

Fixation  is  important  in  these  cases  partly 
for  rest,  more  to  give  decent  position  for  re- 
pair when  repair  begins  in  earnest. 

There  has  been  a  bit  of  confusion  about  the 
use  of  the  Army  splints  in  fLxation.    In  the 

'  This  is  also  true  of  aseptic  bone  portions  cut  off  from  blood  and 
nerve  connections,  rarely  a  source  of  confusioH. 


main  they  were  meant  to  be  used  as  trans- 
portation splints  —a  purpose  for  which  they 
are  admirable.  Even  the  traction  sphnts  for 
the  arm,  which  I  loathe,  are  admirable  for 
the  transportation  and  even  the  early  treat- 
ment of  a  humerus  shattered  by  a  shell  wound 
and  all  of  them  are  good  for  the  work  they 
were  meant  for. 

But  they  do  not  solve  the  problem  of 
fixation  during  treatment  for  ultimate  repair. 
There  can  hardly  be  a  worse  way  of  ensuring 
non-union  in  a  shattered  humerus  than 
keeping  it  under  continuous  traction,  and 
this  says  nothing  of  the  lamentable  results 
on  the  shoulder  muscles  and  joint. 

Even  the  Thomas  splint  (now  vaunted  as  a 
cure-all  application  just  as  if  it  were  not  older 
than  most  of  us)  excellent  as  it  is,  is  of  serv- 
ice, save  for  the  emergency,  only  when 
rightly  apphed  and  most  skillfully  adjusted 
and  attended.  The  Steinmann  nail  and  the 
Blake  tongs  have  a  hmited  use  only  and  only 
in  skillful  hands,  and  can  do  much  harm. 

In  short  the  problem  of  external  fixation  is 
about  where  it  was  before  the  war  so  far  as 
civil  cases  are  concerned,  and  if  we  were  to 
forget  all  but  the  aeroplane  arm  splint  and 
the  "cock-up"  wrist  splints  there  would  be 
no  serious  loss. 

We  must  treat  each  case  to  ensure  for  that 
case  the  most  accurate  adjustment  and  best 
contact  of  fragments  we  can,  just  as  soon 
as  our  problem  ceases  to  be  one  of  sepsis  only, 
and  that  should  be  a  matter  of  days  not  weeks. 

The  question  of  direct  fixation  in  the 
wound  is  still  debated.  I  used  it  long  before 
the  war,  still  use  it,  still  avoid  it  when  I  can, 
yet  there  is  no  objection  to  holding  fragments 
against  wide  separation  with  a  loop  of  suture 
or  a  perforated  plate  to  which  the  bone  ends 
are  lashed,  and  this  method  has  proved  of 
service  in  my  hands  and  does  not  interfere 
with  sterilization.  Plates  of  the  Lane  type 
do  not  belong  in  an  infected  wound;  they 
are  undesirable  enough  in  a  clean  one. 

The  question  that  remains  after  all  these 
matters  of  sepsis,  etc.,  are  over  is  one  of  union, 
and  here  we  have  much  to  learn.  I  have 
had  little  luck  in  heahng  infected  compound 
fractures  with  small  scars  and  the  secondary 
suture  operations  rarely  help  much  in  this 
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regard  in  bone  infections.  The  scars  of  the 
war  wounds  are  usually  enormous,  and  pre- 
clude any  early  clean  grafting.  Whether 
after  a  year  or  two  such  operations  may  be 
safer  I  do  not  know;  many  of  the  soldiers  are 
waiting  in  this  hope.    It  is  a  long  wait. 

The  civil  case  averages  better  and  often 
enough  healed  compound  fractures  may  be 
dealt  with  for  non-union  just  as  the  simple 
fracture,  but  often  enough  also  we  meet  cases 
in  which  wide  defects  in  bone  and  extensive, 
deeply  adherent,  ill-nourished,  scars  to- 
gether present  the  unpleasant  problem. 

Unfortunately  the  heightened  productive 
power  of  the  periosteum  one  sees  in  ordinary 
osteomyeUtis  is  here  absent;  they  repair 
languidly  and  incompletely  and  in  only  too 
many  cases  go  on  to  non-union  with  finished 
bone-ends  and  more  or  less  deformity  as  well. 
We  are  not  today  in  a  position  to  handle  all 
these  cases  with  any  real  assurance  of  success. 
One  of  the  things  most  to  be  desired  in  surgery 
is  some  way  of  determining  repair  toward 
real  bone  repair,  instead  of  fibrous  tissue, 
whether  the  defect  be  in  clean  or  infected  or 
disinfected  bone.  Salvarsan,  thyroid  extracts, 
the  feeding  of  lime,  etc.,  serve  the  occasional 
case,  they  by  no  means  solve  the  working 
problem. 

Today  we  attack  it  by  waiting,  with  some 
successes,  or  we  do  bone  grafts  which  do  suc- 
ceed but  by  no  means  always.  These  grafts  if 
they  succeed  do  grow,  but  more  particularly 
they  are  the  starting  point  for  bone-growths 
about  them.  May  it  be  that  they  act  in 
part  to  supply  the  lime  salts  they  lose  (as 
successive  X-rays  show  in  most  cases)  to 
their  neighbor  bone  cells  and  to  the  surround- 
ing indift'erent  granulation  tissue? 

If  we  could  directly  stimulate  bone  growth 
in  this  granulating  callus  mass  so  as  to  bring 
about  bone-formation  instead  of  fibrous  tissue 
growth  between  bone  ends,  all  would  be  well. 
Histologically  the  two  processes  start  alike — 
the  difference  is  that  in  the  less  fortunate 
cases  the  transformation  of  granulation  tissue 
into  calcified  tissue,  later  to  become  true 
bone,  is  lacking. 

Is  it  within  the  range  of  possibility  to  con- 
trol this?  Perhaps.  We  know  that  the  salts 
of  urine  do  at  times  produce  calcification  with- 


in tissue,  as  to  wit,  the  deposits  in  ureteral 
plastics. 

Our  laboratory  workers  have  told  us  that 
magnesium  has  a  stimulant  effect  on  bone 
production.  Some  4  years  ago  I  tried  this  out 
clinically  on  one  compound  and  one  closed 
fracture,  both  with  long  delayed  union.  At  all 
events  both  did  well.  At  present  there  is  one 
case  under  treatment,  an  open  fracture. 
There  seems  to  be  something  in  this  treat- 
ment. Practically  its  value  is  limited  and  in 
closed  fractures  the  hydrogen  resulting  from 
the  conversion  of  the  magnesium  in  the 
tissues  is  a  nuisance. 

There  is  another  lead.  Following  the  un- 
supported supposition  that  five  grafts  and 
boiled  beef  bone  may  perhaps  be  of  value 
primarily  as  a  source  of  hme,  I  tried,  about 
the  same  time  as  the  magnesium,  another 
scheme  of  interference,  namely  the  local 
injection  of  insoluble  lime  salts.  There  were 
only  a  couple  of  cases  but  results  were  good 
enough  so  that  now  I  am  back  at  work,  the 
scheme  is  being  tried  out  again. 

Obviously  all  my  laboratory  and  experi- 
mentally minded  friends  are  going  to  look 
upon  this  as  ungrounded  in  theory,  but  that 
interests  me  but  little;  the  question  is,  does 
it  work?  This  can  be  answered  only  by 
clinical  experiment  and  there  have  proved 
to  be  certain  technical  inconveniences  in 
doing  precise  work  but  I  hope  to  report  before 
long  for  or  against.  If  this  does  not  prove  the 
practical  answer  perhaps  something  can  be 
done  along  the  line  of  urine  salts  or  their 
chemical  equivalent. 

I  am  minded  to  go  further  with  all  three  of 
these  methods  and  hope  to  see  the  day  when 
we  can  cure  clean  non-unions  by  grafting, 
unclean  or  heavily  scarred  and  therefore 
prospectively  septic  cases  by  depositing 
nutrient  and  stimulant  stuffs  in  the  gap, 
whether  the  gap  be  open  or  closed. 

The  second  class  of  infections  under 
consideration  are  those  of  osteomyelitis  of 
the  famiUar  haematogenous  type,  always 
with  us,  always  a  bit  unsatisfactory.  I 
should  hardly  venture  on  consideration  of 
this  much  bewritten  type  of  disease,  save 
that  the  voluminous  literature  on  the  subject 
seems  to  me  a  confusion,  a  sort  of  Babel  of 
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mixed  pathology  and  surgery  out  of  which 
there  has  emerged  only  one  clear  voice  in 
late  years — that  of  the  prophets  who  preach 
the  "ideal"  operation.  I  suspect  they  are 
false  prophets. 

The  "ideal"  operation,  so-called,  is  that  of 
subperiosteal  resection  after  the  completion  of 
necrosis  and  of  sequestrum  separation.  This, 
an  operation  post  mortem  of  valuable  tissue, 
seems  scarcely  ideal. 

It  is  only  better  than  the  patch  work  after 
many  months  of  neglect  in  that  it  postulates 
only  weeks  of  neglect. 

If  there  is  an  "ideal"  operation  for 
osteomyelitis — if  there  is  an  ideal — then  it 
must  concern  itself  with  the  abortive  treat- 
ment, with  a  treatment  that  renders  the 
much  advertised  subperiosteal  resection  a 
superfluous  tour  deforce. 

We  have  very  much  misconceived  the 
every  day  clinical  pathology  of  osteomyelitis, 
and  this  is  so  largely  because  we  have  fol- 
lowed the  book. 

It  is  true  that  one  meets  at  times  the  ex- 
plosive type  set  forth  in  all  good  textbooks. 
The  case  of  the  boy  of  thirteen  who  dis- 
regards the  advice  of  his  wise  if  elderly  aunt 
and  goes  swimming  in  the  old  swimming  hole, 
comes  back  to  supper,  late,  Hstless,  sad,  and 
feverish,  and  is  presently  diagnosed  as 
typhoid  fever  or  brain  fever,  or  any  fever 
next  evening,  and  by  the  third  day  someone 
opens  a  bone  abscess,  and  after  that  does 
various,  complicated,  and  eventually  bone- 
grafting  things  to  the  boy. 

As  I  have  seen  things  happen,  this  is  rare. 
Most  cases  are  more  deliberate.  There  is  at 
least  a  three-day  interval  between  pain  and 
fever  and  necrosis,  and  more  often  it  is  a 
week.  One  has  ample  time  to  get  scared  and 
back  again  before  actual  massive  necrosis 
begins. 

The  pathology  of  osteomyelitis  is  familiar, 
but,  may  I  venture  on  a  rough  review  of  the 
condition  as  I  have  met  it  in  recent  years; 
not  as  a  pathological  review,  but  as  notes  on 
the  clinical  pathology  by  a  clinician? 

First,  we  call  osteomyelitis  of  this  type 
haematogenous  and  it  is  as  a  rule,  but  there 
are  not  a  few  cases  (I  have  seen  two  since 
summer)  in  which  a  local  sepsis  in  the  limb 


has  been  followed  by  a  true  osteomyelitis 
of  a  bone  higher  up  the  limb  without  other 
foci  and  without  direct  invasion,  possibly 
by  lymphatic  transfer,  like  that  which  gave 
us  infected  joints  higher  up  the  limb  in  the 
war  wounds. 

Also  direct  invasion  of  bone  from  the  soft 
parts  does  occur,  most  often  in  infections  of 
the  hand. 

Second,  the  book  picture  we  were  all 
brought  up  on,  the  above-noted  small  boy 
who  gets  chilled  swimming,  comes  home  and 
presently  shows  a  desperate  typhoid  picture, 
semiconscious,  etc.,  is  perfectly  true  but 
misleading.  We  have  all  seen  it,  but  far  more 
often  does  one  meet  the  case  that  goes  on 
for  a  week  before  the  patient  shows  obvious 
severe  symptoms.  These  I  find  more  com- 
mon and  often  misunderstood,  or  overlooked 
because  they  do  not  fit  the  copy  book  account. 

Third,  by  no  means  all  cases  show  ex- 
tensive sequestra  even  with  the  history  of  a 
severe  onset.  An  extensive  area  may  be  in- 
volved with  very  little  bone  destruction,  and 
this  may  happen  even  in  the  absence  of  any- 
thing more  than  the  crudest  surgery. 

Fourth,  the  low  grade  local  focus  called  a 
Brodie's  abscess  may  take  care  of  itself,  or 
rather  the  focus  may  and  often  does  dis- 
appear rather  than  go  on  to  a  proper  abscess. 

Fifth,  lacunae  in  the  X-ray  may  not  mean 
foci  of  persisting  infection  but  merely  irregular 
repair.    Here  again  the  X-rays  will  illustrate. 

Sixth,  there  may  be  extensive  penetration 
from  the  original  focus  up  along  the  marrow, 
but  unless  there  be  pressure  also,  the  death 
of  bone  resulting  may  be  but  Uttle.  In 
one  case,  a  focus,  opened  early  near  the 
knee,  showing  staphylococcos  pus,  called  for 
operation  a  few  days  later  to  drain  at  the 
mid-third  of  the  femur,  and  after  weeks  in- 
volved the  hip- joint,  without  producing 
anything  more  than  trifling  scale  sequestra  in 
the  shaft  of  the  femur.  This  limitation  is  a 
matter  of  drainage. 

Seventh,  after  the  involucrum  is  formed, 
periosteal  repair  is  not  good;  one  gets  at 
least  as  much  from  reasonably  vascular  cut 
surfaces  of  new  bone  as  from  the  periphery, 
despite  the  recent  allegations  of  Mayer,  who 
forgets    that    foreign    bodies    depress    bone- 
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growth,  even  if  they  are  of  glass,  just  as  bone- 
plates  of  steel  do  in  clinical  experience. 

Eighth,  repair  power  after  operation  is 
adversely  affected  by  infection  but  probably 
also  by  exposure.  Unprotected  bone  out  in 
the  wound  rarely  covers  well.  In  part  this 
may  be  a  matter  of  drying  and  chilling. 

Ninth,  repair  of  new  bone  that  has  been 
long  tinished,  so  to  speak,  is  low.  Simmons' 
statement  of  the  poor  growth  power  to  be 
looked  for  after  a  year  is  at  least  approximate- 
ly true.  Also  it  is  true  that  repair  power  is 
lower  in  adults.  Capacity  to  repair  also  seems 
to  cease  earlier  after  infection  in  adult  cases, 
particularly  in  and  after  middle  life. 

DIAGNOSIS 

Any  case  that  shows  localized  deep  bone 
tenderness  with  fever,  even  without  severe 
pain,  is  presumptively  osteomyelitis. 

(Edema  may  be  present  or  may  not.  The 
fact  that  onset  is  slow  is  no  bar.  History  of 
trauma  some  fortnight  or  so  earlier  is  usual 
though  not,  of  course,  conclusive. 

Any  case  that  shows  an  abscess  on  the 
bone  without  dear  cause,  even  if  there  is  no 
suggestive  history,  must  raise  the  question 
of  drilling  to  the  marrow  to  explore.  I  have 
made  more  mistakes  staying  out  than  going 
in,  and  have  had  no  case,  and  have  seen  no 
case,  of  harm  from  drilling  in  out  of  a  clean ed- 
up  abscess  into  the  marrow,  not  a  case  of  in- 
troduced infection. 

Accurate  diagnosis  in  these  cases  is  still  be- 
yond us. 

The  X-ray  is  not  of  much  help  but  it  is  not 
true  that  the  X-rays  of  these  cases  are 
''negative."  They  do  show  a  fogging  and  a 
disappearance  of  the  clearly  outlined  marrow- 
cavity.  They  are,  however,  not  easy  to  read 
and  this  appearance  may  not  be  clear  until 
after  the  time  at  which  the  bone  should  be 
drained. 

The  thing  to  do,  often,  is  to  go  ahead  and 
explore,  even  if  the  diagnosis  is  not  an  absolute 
certainty.  There  is  here  a  chance  for  surgical 
hysteria.  Not  a  half-dozen  years  ago,  a 
nationally  known  surgeon  advocated  the 
thorough  internal  curettage  of  the  infected 
marrow  cavity  with  gauze  strips  pulled  to 
and  fro.   The  idea  in  this  is  not  quite  clear  I 


Osteomyelitis  is  not  a  massive  marrow 
embolism  but  an  infection  of  the  marrow 
which  by  infection  and  consequent  internal 
pressure  deprives  the  shaft  of  the  bone  of 
nutrition  and  so  determines  bone  necrosis. 

Why  one  should  aid  this  unfortunate  bit 
of  pathology  by  stripping  away  from  the  cor- 
tical bone  every  chance  of  nutrition  and  re- 
covery after  drainage  is  not  clear. 

What  one  should  do.  of  course,  is  to  relieve 
the  local  abscess,  relieve  the  local  tension, 
avert  the  ischaemic  necrosis,  save  the  threat- 
ened bone.  In  other  words,  drain!  If  one 
drains  in  an  acute  or  a  subacute  case,  one 
averts  the  catastrophe,  one  averts  massive 
necrosis  and  limits  the  damage  to  a  juxta- 
epiphyseal  infection,  to  be  dealt  with  secun- 
dum artem. 

Late  cases  are  neglected  cases  or  cases  mis- 
understood because  of  pathologic  or  other 
complications. 

The  clinical  problem  as  presented  may  be 
summed  up  as  follows: 

Any  tenderness  of  bone  is  suspicious. 

Any  bone  tenderness  with  fever  is  very 
suspicious  even  without  pain. 

Any  abscess  about  any  bone  is  doubtful. 

Any  persistent  sinus  to  or  toward  bone  war- 
rants investigation.  Often  the  X-ray  will  tell 
more  than  the  probe.  Do  not  assume  an  in- 
vasion of  periosteum  alone  in  a  chronic  case 
any  more  than  in  the  acute. 

Any  long  continued  bone  soreness,  especial- 
ly if  with  well-localized  thickening,  or  with 
tenderness  to  percussion,  warrants  suspicion 
of  localized  infection.  The  X-ray  may  show 
a  Brodie  abscess  without  a  tj'pical  history  or 
with  perhaps  the  story  of  long  continued 
occasional  lameness  as  the  only  complaint. 
The  X-ray,  properly  read,  tells  the  story.  The 
source  of  confusion  is  syphilitic  disease. 
Usually  the  X-ray  will  differentiate  readily. 
S}T)hilis  in  bone  is  rarely  a  destructive  pro- 
cess; if  it  destroys  at  all  it  erodes  from  the 
periphery.  This  picture  may  be  confusing 
as  may  the  rare  cases  of  periosteal  sarcoma 
that  give  a  subperiosteal  erosion  before  ob- 
vious tumor  appearance.  Scur\^'  in  children 
with  periosteal  overgrowth  may  confuse, 
but  this  again  is  not  a  destructive  process. 
Tuberculosis  should  be  clearlv  differentiated 
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by  lack  of  repair  power.  There  is  room  for 
confusion  between  osteomyelitis  and  that 
type  of  tuberculosis  with  slow  progress  and 
unusual  regenerative  power  met  with  at  times 
in  carpus  and  tarsus.  In  shaft  processes  in 
the  first  place  tuberculosis  is  rare,  the  history 
is  different,  the  clinical  picture  is  different, 
the  X-ray  is  different,  yet  a  good  many  cases 
of  sinuses  leading  to  sequestra  are  still  treated 
as  tuberculous,  particularly  if  about  the  hip. 
This  should  not  and  need  not  be. 

TREATMENT 

One  has  heard  too  much  of  the  "ideal" 
operation  if  by  that  one  means  subperiosteal 
resection,  an  operation  that  should  rarely  be 
done. 

First.  Obviously  the  ideal  operation  is  the 
rehef  by  opening  the  focus  of  infection  before 
there  is  bone  damage,  not  always  but  often 
possible,  wonderfully  satisfactory  when  done 
early  enough.  In  some  such  cases  one  needs 
only  drainage  and  that  for  a  short  time  only. 
In  picked  cases  this  is  possible  even  after  a 
week  or  n)ore  from  onset  of  the  disease. 

Second.  The  next  choice  is  the  early  opera- 
tion while  bone  damage  is  but  Uttle — tre- 
phining, drainage,  disinfection — a  later  clean- 
ing out  of  small  sequestra,  and  either  a  return 
to  the  Dakin  disinfection  or  resort  to  the  wax 
technique  presently  to  be  described. 

Third.  In  case  of  a  good  deal  of  bone  de- 
struction one  waits,  after  establishing  good 
drainage  and  disinfection,  until  demarcation 
occurs.  If  but  part  of  the  shaft  is  gone,  go 
in  and  remove  sequestra  as  soon  as  they  are 
separated.  In  such  cases  if  an  accessible 
wound  is  left  to  granulate,  one  need  give 
nature  no  further  help,  as  a  rule,  save  for 
keeping  the  wound  clean  by  continuing  dis- 
infection. 

Fourth.  If  there  be  a  total  sequestrum,  of 
whatever  length,  then  wait  until  the  perios- 
teum begins  to  show  a  shadow  line  of  new 
bone  in  the  roentgenogram  and  do  the  sub- 
periosteal operation  carefully.  At  best  one 
has  the  two  triangle  ends  to  fill  in;  at  worst 
there  may  be  defective  periosteal  repair  at 
some  point  and  almost  a  reproduction,  a 
condition  not  infrequent,  calling  for  repeated 
repair  operations.    This  operation  is  not  to 


be  compared  to  the  early  operation  if  one  can 
choose.  Whether  the  average  result  (even  in 
apparently  favorable  cases)  is  better  with  this 
much  vaunted  technique  than  with  a  later 
operation  after  the  involucrum  is  well  under 
way  I  am  not  quite  sure.  The  subperiosteal 
operation  is  prettier,  perhaps  no  better. 

Fifth.  In  cases  first  seen  in  a  later  stage 
as  most  of  them  are,  one  has  an  involucrum 
of  some  mass  enclosing  sequestra  greater  or 
less.  Obviously  the  shell  is  to  be  opened 
early,  while  bone  growth  is  still  active,  and 
before  too  many  fistulae  have  developed. 
When  it  can  be  done  one  makes  a  trough  and 
cleans  out  sequestra  and  "pyogenic  mem- 
brane." 

Then  comes  the  ciuestion  of  closure,  of 
filling  up  the  trough.  A  fair-sized  trough  will 
often  close  up  simply  under  Dakin  irrigation, 
slowly  but  well.  Even  a  large  cavity  can  be 
handled  with  bone  wax.  Schede's  blood  clot 
is  obsolete,  for  reasons.  Filling  with  in- 
turned  skin  flaps  is  not  at  all  bad,  but  often 
impractical  for  lack  of  slack.  Turning  in  a 
muscle  flap  (Chutro  et  al)  is  a  clumsy  piece  of 
work,  and  has  not  worked  for  me  in  the  cases 
where  it  mattered.  It  is  easy  to  do  in  cases 
that  have  only  a  pocket  that  would  heal  if  left 
alone.  Fat  transplants  are  better,  if  they 
have  a  pedicle.  Free  fat  I  have  had  no  luck 
with  in  osteomyelitis  cavities,  well  as  it  takes 
in  most  places.  Breaking  in  of  the  bony  sides 
of  the  trough  to  lessen  the  cavity  is  ingenious, 
and  sometimes  works  well.  The  ideal  opera- 
tion at  this  late  stage,  however,  is  to  my  mind 
the  removal  of  the  sides  of  the  trough  leaving 
the  bottom  only  and  such  lateral  periosteum 
(httle  enough)  as  may  be  separable.  This  I 
have  done  often  on  various  bones.  It  works 
out  prettily,  it  carries  no  danger  save  of 
fracture!  {^  j-isk  calling  for  splint  protection 
and  bed  care  for  a  time),  it  minimizes  the 
chance  of  pocketing.  I  have  never  done  it  in 
an  adult  case  and  perhaps  it  should  not  be 
done  on  very  late  cases  with  low  repair  power, 
but  I  have  seen  no  case  that  refused  to  repair. 

This  is  the  ideal  operation,  late. 

Sixth.  In  late  cases  with  many,  poorly 
draining  fistulas  a  removal  of  sequestra,  open 

'  I  have  had  one  such  fracture  in  a  femur  case.  Union  was  prompt, 
the  result  perfect. 
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trough  drainage,  wide  open  cleaning  of  sinuses, 
Carrel-Dakin  to  a  decent  cleanliness,  and  then 
a  second  deliberate  operation  to  start  repair, 
form  the  best  routine. 

Seventh.  In  late  cases  with  open  drainage, 
in  cases  of  the  last  group  after  the  first  opera- 
tion, and  in  inveterate  cases,  often  already 
operated  on  once  or  many  times,  the  question 
of  choice  of  operation  is  not  so  simple.  One 
has  less  repair  power  to  depend  on  than  in 
earlier  months  and  sometimes  very  com- 
plicated pockets  and  many  fistulae. 

In  these  cases  one  may  do  the  very  radical 
thing,  as  just  sketched,  provided  the  field  can 
be  laid  wide  open  and  thoroughly  cleaned. 

My  best  success,  however,  in  this  type  of 
case,  has  been  with  the  bone-wax  technique, 
used  not  as  Moosetig-Moorhof  meant  it  as  a 
permanent  filling,  but  as  a  temporary  pro- 
tective fining.  Given  a  cavity  well  drained 
and  moderately  disinfected,  preferably  by 
chlorinization.  one  may  operate,  lay  the 
cavity  wide,  and  treat  all  of  it  or  such  portion 
of  it  as  is  accessible  to  real  cleaning,  by  im- 
mediate disinfection,  then  bone-wax  filling. 
In  this  way  pockets  and  troughs  may  be 
filled  and  will  often  heal  even  if  sepsis  recurs 
in  the  soft  parts,  in  the  cleaned  sinuses.  No 
small  part  of  the  success  of  this  depends  on 
starting  with  a  wide-open  bone  wound  and 
with  a  fresh  surface  to  the  cavity,  disinfecting 
it  most  liberally  with  95  per  cent  carbolic  for 
I,  1 1-2,  even  2  minutes,  before  turning  in  the 
alcohol,  drying  it  as  well  as  may  be  (I  have 
never  had  a  hot-air  drying  machine) ,  plugging 
it  with  wax  up  to  bone  level,  and  packing  the 
wound  in  the  soft  parts  with  alcohol-soaked 
gauze  and  keeping  it  so  soaked.  Or  Dakin's 
fluid  may  be  used  in  the  open  wound  over  the 
wax  without  disadvantage. 

Presently  the  wax  is  extruded,  slowly  as  a 
rule,  leaving  behind  it  not  bare  bone  but  firm 
granulations.  This  is  the  rule  even  if  some  pus 
forms  behind  it,  which  usually  does  not  hap- 
pen. Rarely  one  clears  out  the  wax,  later, 
after  the  bone  floor  is  covered  with  granula- 
tions. 

This  technique  has  been  most  generally 
recognized  in  treating  the  small  cavities — the 
Brodie  abscesses — in  which  one  may  make 
what  I  have  cafled  a  "dentist's  cavity,  firm 


walled  and  visible;  but  I  am  using  it  more  and 
more  in  even  the  big  cavities  particularly  in 
the  class  of  cases  in  which  a  considerable 
trough  or  an  end  pocket  cannot  be  avoided. 

With  this  method  one  does  not  get  fresh 
bone  infections,  or  the  troublesome  patches  of 
inert,  avascular  old  involucrum  at  the  bottom 
of  persistent  sinuses.  Repair  is  slow  but 
steady;  the  dressings  are  simple;  there  is  no 
pus  absorption,  and  the  patient  can  be  up 
and  about  early.  Just  Jww  this  method  works 
is  still  debatable. 

During  the  winter  a  year  ago  we  tried  out  in 
U.  S.  A.  General  Hospital  No.  10,  a  consider- 
able series  of  chronic  bone-pocket  infections 
from  old  wounds  using  this  technique  with 
various  wax  mixtures  with  little  to  choose  in 
results,  which  results  were  nearly  uniformly 
good.  Evidently  it  makes  little  difference 
whether  one  uses  the  Moorhof  wax  or  the 
straight  wax  of  the  army  or  Lukens'  (Horsley's 
formula)  or  the  paraffin  and  oil  of  sesame 
originating  at  No.  10.  We  happen  to  have 
had  less  good  luck  with  the  Beck  pastes. 
Probably  all  act  on  the  same  principle  and 
probably  it  is  the  same  thing  that  fias  proved 
useful  with  the  paraffin  for  burns  or  Morrison's 
"bipp"  for  open  wounds,  namely  a  protective 
layer  over  reasonably  clean  wound  surfaces. 

Certainly  a  wax-layer  does  protect  freshly 
denuded  bone  from:  (a)  air-drying,  (b) 
chilling,  (c)  re-entering  infection  from  with- 
out. 

Perhaps  these  three  things  are  all;  given  a 
clean  wound  perhaps  that  is  enough. 

Permanent  plugging,  or  attempts  to  close 
the  soft  parts  over  wax  or  over  anything  else, 
do  not  appeal  to  me,  but  I  am  still  firmly  of 
belief  that  the  wax  treatment  has  a  place 
and  that  in  the  really  old  cases  I  can  do  better 
with  it,  or  rather,  do  with  less  failures,  than 
with  any  form  of  operation  even  reinforced 
with  careful  Dakin  treatment. 

At  Hospital  No.  10  we  found  the  cases 
under  Dakin  treatment  alone  did  well  for  a 
bit  and  then  often  left  us  at  a  standstill, 
active  repair  ceasing.  In  some  cases  we  chose 
a  time  of  minimal  bacterial  count,  re-cleaned 
and  filled  with  the  paraffin-wax.  We  got  re- 
sults but  not  as  uniform  results  as  in  the  cases 
first    cleaned    to    bone    then    sterilized   with 
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carbolic,  and  waxed.  Granulations  are  not 
easy  to  get  really  aseptic  after  all. 

In  the  few  cases  in  which  sheer  lack  of 
repair  power  is  the  trouble  we  are  rather 
stumped  today.  Bone  grafts  are  often  out  of 
place  because  the  wounds  are  septic,  or  if 
healed,  then  so  hable  to  recurring  sepsis;  whole 
plastics  are  rarely  useful  unless  one  excepts 
the  cross  transplants  of  fibula  for  tibial 
defect.  Fortunately  these  cases  are  rare  in 
the  spontaneous  osteomyelities  cases  unless 
one  does  the  subperiosteal  operation. 

Whether  we  may  some  time  feed  the  languid 
bone  with  bone  or  lime  or  magnesium  to 
stimulate  the  jaded  growth,  time  alone  can 
tell.  As  I  have  already  said  I  am  an  op- 
timist for  the  moment  at  least,  about  this 
line  of  endeavor. 

INFECTED    JOINTS 

Here  too  we  are  at  the  beginning  of  a  new 
era.  Only  of  late  have  we  begun.  It  is  only 
five  years  ago  that  I  read  a  paper,  perhaps  a 
pioneer  paper,  on  the  radical  early  disinfection 
of  infected  joints,  ignored  at  the  time,  re- 
printed in  the  British  Medical  Journal  in 
191 7,  as  people  began  to  get  the  point  of  view. 
Previous  work  in  continuous  disinfection  of 
the  closed  joint,  as  in  Krause's  iodoform  in- 
jection and  Murphy's  formahn-glycerin,  and 
even  the  results  of  the  ether  lavage  of  the 
French  surgeons,  seem  not  to  have  brought 
out  the  point;  namely  the  long  resistance  of 
joint  structures  to  most  infections. 

The  operations  and  the  one  accidental 
autopsy  finding  in  one  recently  cleaned  joint 
of  my  series  emphasize  the  slowness  of  simple 
infection  (when  there  is  no  tension)  to  pene- 
trate below  the  surface  layers. 

In  the  septic  joints  associated  with  osteo- 
myelitis, for  instance,  my  cases  reported  show 
how  readily  the  infection  may  be  overcome 
as  a  rule.  Our  old  experience  shows  the  la- 
mentable result  of  the  usual  form  of  drainage 
both  as  to  deaths  and  as  to  ruined  joints. 

If  there  is  damage  to  soft  parts  or  bone 
associated  with  the  joint  infection,  disin- 
fection by  irrigation  with  primary  closure  is 
not  usually  practical,  bui  war  experience  has 
shown  that  there  are  two  ways,  disinfection 
with  Dakin's  leading  up  to  secondary  closure 


or  to  healing  by  granulation  and  the  Willems 
treatment  of  free  incision  with  mobilization. 
In  face  of  the  results  of  these  methods  one 
can  no  longer  say  that  a  drained  joint  is  a 
ruined  joint,  without  making  exceptions. 

How  good  are  the  results  of  the  mobiliza- 
tion treatment  alone?  I  cannot  say  from  my 
limited  experience.  It  would  seem  that  this 
method  gives  free  drainage  and  a  chance  for 
the  fining  up  of  the  joint  rapidly  with  granula- 
tion masses.  We  have  long  known  that  there 
was  no  muscle  spasm  holding  a  drained  septic 
joint.  Now  we  know  that  if  we  encourage, 
as  well  as  allow,  motion,  some  sort  of  joint 
results,  probably  without  a  very  definite 
joint  cavity  but  with  useful  motion.  Un- 
fortunately the  war  cases,  such  as  those  in 
Metcalf's  excellent  paper  on  wounds  of  the 
knee,  include  only  a  few  followed  through. 
They  do  establish,  however,  the  harmlessness 
of  the  procedure,  the  promotion  of  drainage, 
and  apparently  the  lessened  liability  to  pockets 
(as  in  the  pophteal  space)  outside  the  joint 
and  the  possibility  of  good  results.  Part  of 
this  I  can  confirm — what  I  do  not  know  is 
the  chance  of  comphcations.  I  have  had  one 
case  with  secondary  total  necrosis  of  a  pre- 
viously intact  patella  under  this  treatment 
and  one  case  in  which  the  healing  was  so  slow 
that  adhesions  were  solid  and  a  later  hrise- 
ment  force  necessary,  though  successful,  after 
closure. 

I  am  not  yet  clear  just  what  sort  of  a  joint 
results,  though  this  does  not  matter. 

Some  eight  years  ago  I  drained  an  infected 
knee  with  the  U  incision  laying  the  patella  up 
on  the  thigh.  The  joint  filled  up  with  granu- 
lations, flush  with  the  surface.  A  secondary 
operation  showed  srnooth  enough  cartilage 
beneath  granulations,  so  I  prepared  a  fresh 
surface,  disinfected,  replaced  the  patella  and 
sutured  the  tendon,  drained  for  24  hours, 
mobilized,  and  got  a  strong  knee  with  45 
degrees  of  motion. 

This  is  the  same  sort  of  thing,  probably, 
that  one  gets  by  the  Willems  method,  the 
same  thing  that  I  have  recently  so  obtained  in 
two  cases  and  am  hoping  for  in  a  third  recent 
case. 

What  should  be  our  routine  today  in  in- 
fected joints? 


262 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


In  fresh  cases  without  bone  lesions  wash 
out  very  thoroughly — I  still  use  corrosive 
1:15000  following  salt  solution^and  suture 
the  capsule  water-tight,  leaving  the  outer 
wound  open,  mobilizing  after  a  few  days. 
There  is  a  moderate  efifusion  for  a  few  days, 
then  return  to  a  joint  either  normal  or  with 
few  adhesions. 

In  cases  in  which  suture  is  impractical, 
clean  and  use  the  Dakin  treatment — doing  a 
secondary  suture  if  the  count  quickly  comes  to 
justify  it. 

In  case  of  failure  mobilize  as  the  joint  heals 
up.  making  sure  of  very  free  drainage  the 
while,  retaining  all  the  motion  one  can. 

At  worst,  and  there  will  be  a  few  cases, 
lay  the  joint  wide  open  with  multiple  in- 
cisions, use  Dakin  solution,  mobilize  only  when 
the  vital  danger  is  past,  let  the  joint  till  with 
granulations,  and  save  what  one  can  in  mo- 
tion, doing  secondary  operation  as  needed 
without  immobilization. 

I  have  lately  had  a  case  of  arthroplasty  of 
the  elbow  with  a  free  fat  transplant  that  was 
lost  late,  without  frank  sepsis,  in  which  this 
routine  of  early  disinfection  and  later  mobiliza- 
tion before  healing  has  given  normal  forearm 
rotation  and  about  50  degrees  of  hinge 
motion,  and  two  primarily  infected  elbows  too 
late  for  washing  that  have  done  admirably. 

Here  again  we  have  a  practical  joint  if  no 
real  joint—a  distinction  of  no  importance. 

The  question  that  with  me  is  still  open  is 
whether  it  may  not  be  wiser  to  take  a  chance 
and  do  frankly  what  Willems  did;  open 
wide  and  mobihze  to  the  limit  from  the  start, 
with  or  without  the  help  of  Dakin  irrigation. 
So  far  I  have  done  this  but  once — with  suc- 
cess in  the  one  case.  I  have  not  met  the 
answer  to  this.  Probably  only  considerable 
experience  will  decide  whether  this  very 
radical  handling  is  always  wise. 

So  far  we  have  considered  what  may  be 
done  to  save  a  joint  and  to  save  a  mobile 
joint.  Not  all,  of  course,  can  be  saved  with 
motion;  grant  me  a  moment  to  consider  the 
possibilities  in  late  cases  with  adhesions 
limiting  motion. 


Arthroplasties  of  an  effective  sort  are  apt 
to  be  impractical  on  account  of  the  broad 
scarring  about  the  joint  with  the  great 
chance  of  slough  and  sepsis  and  the  difficulty 
in  securing  covering  without  tension  so  that 
even  without  sepsis  one  loses  fat  by  lique- 
faction and  drainage. 

Similar  limitations  circumscribe  the  ar- 
throtomy  operation  with  oil  injection  and  firm 
capsule  closure  done  a  good  deal  some  years 
ago  by  Brackett  and  others.  These  operations 
are  ideal  only  with  clean  traumatic  adhesions 
and  the  gonococcus  and  non-suppurative  septic 
type. 

Failing  these,  are  we  helpless?  I  think  not 
in  any  case  that  can  be  broken  up  or  stretched. 
Brisement  force  has  a  place  still,  or  again,  in 
our  work,  but  it  must  be  a  brisement  carefully 
done,  supplemented  by  fleeting  tixation  in  the 
optimum  position  for  the  given  joint,  followed 
by  early,  careful  heat  and  massage  and 
active  not  passive  movements. 

Repeated  breaking-up  does  nothing,  but 
after  one  session  later  mild  stretching  under 
gas  is  not  contra-indicated,  with  more 
physiotherapy  to  follow. 

Realizing  that  pain  is  the  bar  to  retaining 
motion  once  gained,  I  have  tried  out  once  with 
some  success  the  effects  of  enduring  anesthesia 
with  quinine  and  urea  solution  in  and  about 
the  joints.  This  should  render  late  manipula- 
tion easy.  Reaction  of  tissues  except  as  ex- 
pressed in  pain  is  not  usual  after  such  brise- 
ment. This  is  good  theory;  someone  else 
expert  in  local  amesthesia  may  perfect  a  real 
w^orking  technique  before  I  do. 

In  closing  let  me  recognize  frankly  that  this 
is  not  a  record  of  cases  or  statistics  but  a  gen- 
eral review.  May  I  hope  that  there  has  been  a 
summation  of  what  means  we  have  at  hand 
for  the  fighting  of  bone  and  joint  infections, 
a  partial  classification  of  methods  according 
to  indications,  new  at  least  in  part,  an  indica- 
tion of  needed  lines  of  study  and  of  interpreta- 
tion of  work  already  done,  and  a  few  sugges- 
tions as  to  methods  to  be  worked  out  and 
tested  for  good  or  bad  by  you,  or  by  me,  or 
another. 
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IT  has  seemed  worth  while  to  consider 
osteomyehtis  from  the  standpoint  of  the 
dinician  because  circumstances  have 
favored  us  with  an  opportunity  of  observing 
an  unusually  large  number  of  cases  suffering 
from  this  affliction. 

My  observations  began  34  years  ago  when 
I  served  as  assistant  to  Professor  Moses  Gunn 
who  treated  a  very  large  number  of  these 
cases.  Following  his  death,  I  served  as  chief 
assistant  to  Prof.  Charles  T.  Parkes  for  a 
period  of  3  years,  and  after  his  death  as  chief 
assistant  to  Professor  Nicholas  Senn  for  a 
period  of  4  years.  Each  of  these  surgeons 
had  a  great  number  of  cases  of  osteomyelitis; 
hence  my  special  interest  in  this  subject. 

In  my  own  practice  at  the  Augustana 
Hospital  during  the  20  years  from  January 
I,  1899,  to  January  i,  19 19,  I  have  treated 
301  cases  of  osteomyehtis,  so  that  the  follow- 
ing views  are  based  upon  the  treatment  and 
observation  of  a  sufificiently  large  number  of 
cases  to  be  worthy  of  consideration.  My 
assistant,  D.  W.  Crile,  served  in  France  and 
England  for  a  period  of  3  years  during  the 
recent  war  where  he  had  an  opportunity  of 
observing  several  thousands  of  cases  of  os- 
teomyelitis due  to  gunshot  and  shell  wounds 
and  he  likewise  is  interested  in  the  subject. 

Osteomyehtis  is  a  disease,  inflammatory  in 
nature,  involving  bone  and  having  its  origin 
prjictically  always  in  the  medullary  tissue, 
although  at  times  it  may  originate  beneath 
the  periosteum  (i),  and  also  as  Lejars  (5) 
says:  ''Frequently,  there  are  two  foci;  one, 
subperiosteal,  and  one,  in  the  medulla." 

Osteomyehtis  may  be  subdivided  into  the 
acute  infective  type,  the  subacute  infective 
(occurring  during  the  separation  of  sequestra 
and  including  rarifying  and  condensing  pro- 
cesses in  the  bone) ,  and  chronic  osteomyelitis 
in  which  the  infecting  organism  determines 
a  further  subdivision  into  pyogenic,  tuber- 
culous, or  syphiHtic. 

As  a  matter  of  fact  the  division  of  infective 
osteomyelitis  into  an  acute,   subacute,   and 


chronic  stage,  is  purely  arbitrary,  and  often 
can  be  accomplished  only  with  the  greatest 
difficulty,  since  the  disease  is  a  progressive 
one.  However,  as  a  general  rule,  the  acute 
stage  may  be  said  to  occupy  the  period  w^hen  a 
general  systemic  reaction  exists  characterized 
by  fever,  toxaemia,  an  increased  pulse-rate, 
intensive  pain,  always  located  near  the 
affected  part  and  generally  being  diffuse  over 
the  entire  neighborhood.  The  subacute  stage 
may  be  said  to  begin  when  the  toxaemia  has 
been  overcome  and  suppuration  still  exists. 
The  chronic  stage  constitutes  that  period  in 
which  the  bone  cavities  exist. 

It  is  possible  for  the  acute  stage  to  be 
absent,  clinically,  so  that  when  first  discovered 
the  disease  may  be  subacute  or  it  is  possible 
for  both  the  acute  and  subacute  stages  to  be 
negative  clinically  so  that  when  first  dis- 
covered, the  chronic  stage  exists.  This,  how- 
ever, is  due  to  the  fact  that  the  early  stages 
were  looked  upon  as  rheumatism,  growing 
pains,  or  neuritis. 

Clinically,  the  tuberculous  and  syphilitic 
forms  should  occupy  a  separate  classification. 
They  are  chronic;  although  each  may  be  sub- 
divided into  an  early  and  a  late  stage  of  the 
disease.  Their  course,  pathology,  and  treat- 
ment are  quite  different  from  that  of  the 
pyogenic  forms  so  that  they  will  not  be  con- 
sidered at  this  time. 

ANATOMY 

The  disease  depends  for  its  location  and 
characteristics  upon  the  fact  that  bone  is  a 
rigid  and  peculiar  structure  composed  of  a 
hard,  sparsely  vascularized  cortex  and  a  soft 
highly  vascular  core  (the  medulla),  and  a 
circumferential  vascular  covering,  the  perios- 
teum. 

All  bones  contain  these  three  structures. 
However,  they  are  present  in  varying  propor- 
tions. The  long  bones  such  as  the  femur,  tibia, 
fibula,  humerus,  and  the  bones  of  the  fore- 
arm contain  the  greatest  proportion  of  hard 
tissue  and  in  these  the  medulla  is  a  true  core. 


'Read  before  the  Chicago  Surgical  Society,  February  6,  1920.  (For  discussion  see  p.  305) 
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This  core  is  transformed  into  a  spread-out, 
flat  structure  in  the  flat  bones  but  occupies 
the  same  relative  position  to  the  cortex. 
If  one  saws  through  a  bone,  the  outer  layers 
are  found  compact  while  the  medulla  is 
found  to  be  composed  of  an  interlacing  of 
thin  spikes  and  spicules  having  attachment  to 
the  cortex.  The  diflference  in  these  two  por- 
tions is  pronounced,  the  cortex  being  com- 
posed almost  entirely  of  sohd  matter  while 
the  medulla  contains  large  spaces  between 
the  spicules,  in  which  there  are  fat,  marrow 
cells,  thin  walled  blood-vessels,  and  a  con- 
siderable amount  of  blood.  However,  close 
inspection  shows  that  the  union  between 
these  parts  is  not  an  abrupt  one  and  that  it  is 
often  impossible  to  say  at  what  point  the 
marrow  becomes  the  cortex.  However,  in  the 
femur  and  humerus  and  to  a  less  extent  in  the 
tibia  a  definite  medullary  cavity  exists  in 
adolescent  and  adult  life — the  shaft  of  the 
bone  being  hollowed  out  more  completely 
than  the  ends.  This  cavity  contains  true 
medullary  tissue:  fat,  lymphoid  cells,  and 
haemoblastic  centers.  On  breaking  a  long 
bone  transversely,  one  is  able  to  see  that 
even  the  densest  part  of  the  femur  is  pierced 
by  tiny  canals  each  containing  a  blood-vessel 
and  the  larger  ones  containing  lymphoid 
tissue.  These  canals  are  smallest  in  diameter 
directly  beneath  the  periosteum  where  they 
are  about  i/iooo  of  an  inch  in  diameter  and 
as  one  progresses  toward  the  medulla,  they 
gradually  increase  in  diameter  until  at  the 
place  where  the  cortex  merges  into  the  medulla 
they  are  about  1/200  of  an  inch  in  diameter. 
In  the  medulla  itself  they  attain  a  very  much 
greater  size  (i/^).  These  canals  are  nothing 
more  than  the  tubes  in  which  the  blood-vessels 
lie  and  are  called  haversian  canals  after 
Clopton  Havers  an  English  physician  of  the 
17th  century.  Each  haversian  canal  is 
surrounded  by  a  series  of  concentric  columns 
of  bone  which  columns  are  divided  one  from 
the  other  by  concentric  rings  of  single,  Kttle, 
thread-like  processes  which  communicate 
from  one  cell  to  the  other  and  with  the  central 
tube  of  the  haversian  canal.  These  cells  are 
called  the  lacunae  and  their  thread-like  pro- 
cesses are  called  canaHculi.  The  concentric 
layers  of  bone  which  are  really  fused  into  one 


column  and  the  adjoining  columns  which  are 
fused  together  making  a  continuous  plate, 
are  called  lamella?.  Between  the  lamellae 
and  between  the  concentric  groups  of  lamellae, 
one  finds  here  and  there  irregular  spaces 
which  evidently  are  a  result  of  the  absorp- 
tion of  hard  bone.  These  spaces  are  called 
haversian  spaces.  Virchow  (2)  says  that 
each  of  the  cells  occupying  the  spaces  be- 
tween the  lamellae  is  nucleated  and  Kolliker 
(3)  is  authority  for  the  statement  that  some  of 
the  processes  from  these  cells  are  connected 
with  the  periosteum  and  undoubtedly  they 
also  communicate  freely  with  the  blood- 
vessels of  the  haversian  canals. 

It  will  be  seen  from  this  survey  of  the 
structure  of  bone  that  neither  the  cortex  nor 
the  medulla  should  be  considered  a  crystal- 
lized or  an  inanimate  substance.  As  a  matter 
of  fact  one  has  a  better  conception  of  the  true 
nature  of  bone,  if  he  considers  it  as  a  deposit 
of  organized  mineral  salt  between  the  spaces 
of  a  finely-branched  system  of  blood-vessels. 
Not  only  is  the  entire  bone  permeated  by 
canals  containing  blood-vessels  and  living 
cells  absorbing  nourishment  from  these  blood- 
vessels, but  lymphatics  also  most  probably 
exist  (4). 

The  periosteum  is  also  very  vascular  and 
is  a  rather  coarse,  fibrous  membrane  partic- 
ularly where  it  affords  tendinous  insertions. 
It  can  be  divided  microscopically  into  three 
parts;  the  one  in  immediate  contact  with  the 
cortex  of  the  bone,  consists  of  strands  of 
fibers  containing  quite  a  number  of  granular 
corpuscles  particularly  in  the  young  animal. 
These  corpuscles  are  precisely  the  same  as 
those  one  finds  bordering  the  haversian  canals, 
and  it  is  possible  that  they  are  similar  to  the 
bone  corpuscles  found  in  the  lacunas. 

Surrounding  this  division  of  the  periosteum 
is  a  layer  of  elastic  fibers,  and  the  outer  part 
of  the  periosteum  again  becomes  composed  of 
white,  fibrous  strands  containing  many  blood- 
vessels which  ramify  and  prepare  to  enter  the 
openings  of  the  haversian  canals  of  the  cortex 
before  they  penetrate  the  elastic  layer  of  the 
periosteum.  These  blood-vessels  in  the 
periosteum  appear  to  have  some  muscular 
tissue  in  their  walls  but  the  vessels  which 
enter  the  bone  are  devoid  of  muscle  (except 
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the  nutrient  artery).  The  blood  supply  of  the 
bone  comes  also  from  nutrient  arteries  which 
generally  enter  the  medullary  cavity  by  a 
hole  running  obliquely  through  the  compact 
cortex,  and  in  the  long  bones  the  artery  gen- 
erally enters  near  the  middle  of  the  shaft. 
There  are  generally  a  few  nutrient  arteries 
entering  the  bones  near  their  ends,  but  for 
the  large  part  the  foramina  which  one  sees 
near  the  end  of  bones  are  for  the  emission  of 
veins.  There  are  two  main  nutrient  arteries 
for  the  femur. 

The  course  of  blood  through  a  bone.  Arterial 
blood  enters  a  bone  through  two  routes,  the 
most  evident  route  being  via  a  nutrient 
artery  which  after  it  reaches  the  medulla, 
sends  blood  both  up  and  down  the  bone, 
rapidly  dividing  into  an  arborization,  the 
branches  of  which  are  short,  emptying  quickly 
into  comparatively  large  venous  spaces. 
The  other  route  of  arterial  blood  is  \aa  the 
periosteal  vessels,  the  arborization  having 
already  occurred  in  the  periosteum — when 
following  this  route  the  arteries  are  lost  track 
of  almost  immediately  and  capillary  vessels 
conduct  the  blood  through  the  haversian 
canals  in  which  it  may  be  said  to  become 
venous  at  once.  It  seems  that  this  periosteal 
blood  penetrates  a  very  little  distance  into  the 
bone,  compared  to  the  distance  that  the  medul- 
lary prenutrient  supply  does.  One  can  readily 
see  how  this  comes  about  when  one  remembers 
that  the  haversian  canals  have  their  smallest 
diameter  near  the  circumference  of  the  bone. 
The  blood  issuing  from  the  cut  surface  of 
live  bone  always  exhibits  the  characteristics 
of  venous  flow,  except  when  the  nutrient 
artery  itself  is  cut.  For  these  reasons  arterial 
blood,  on  entering  the  proper  bony  circulatory 
system,  loses  much  of  its  impulse  and  becomes 
static.  One  may  compare  the  entrance  of 
blood  into  a  bone  with  that  of  the  entrance  of 
a  stream  of  water  into  a  tank. 

Foci  of  infection.  Therefore,  any  organisms 
contained  in  the  blood  and  brought  by  the 
blood  to  a  bone,  find  their  first  opportunity  to 
rest  at  the  point  where  they  enter  the  interosse- 
ous circulation.  This  point  may  be  either  di- 
rectly beneath  the  periosteum  or  in  the  medulla 
at  the  point  where  the  branches  of  the  nutrient 
artery  enter  a  blood-space.    With  the  stasis 


of  the  blood,  the  bacteria  settle  and  begin  to 
multiply,  undisturbed  by  a  blood  current. 
In  this  way  bacteria  which  are  not  virile 
enough  singly  or  two  or  three  together  to 
make  a  home  for  themselves  in  a  more  active 
tissue,  are  enabled  to  begin  an  infective 
process  in  the  bone.  Having  multiplied  to 
sufficient  numbers,  they  excite  a  httle  in- 
flammation in  the  delicate  cells  hning  the 
blood  space.  These  cells  swell  and  leucocytes 
and  fibrin  accumulate,  shutting  off  this  blood 
space  from  the  remainder  of  the  circulatory 
system.  This  can  occur  easily  because  bone 
encloses  the  blood  space  in  all  directions  except 
its  entrance  and  exit,  so  that  swelling  must  oc- 
cur only  toward  the  cavity  of  the  space  and  can- 
not occur  circumferentially.  From  this  little 
focus  toxins  and  young  bacteria  disseminate, 
reproducing  and  extending  this  same  process. 
We  know  that  this  is  true  from  chnical 
experience,  because  the  primary  focus  in 
acute  osteomyelitis  is  practically  always  in 
the  shaft  and  corresponds  with  the  arboriza- 
tion of  the  nutrient  artery  as  a  general  rule, 
occurring  most  frequently  at  the  places  where 
stasis  is  greatest,  e.g.,  on  the  diaphyseal  side 
of  the  epiphyseal  lines  and  at  the  cortex  of  the 
bone.  At  both  these  places  the  blood-vessels 
are  narrow,  and  the  blood  current  very  slug- 
gish. 

It  is  true  that  in  many  cases  there  seems 
to  be  a  simultaneous  involvement  of  the  sub- 
periosteal region  and  the  medulla  but  while 
this  is  possible  it  seems  most  likely  that  the 
process  begins  in  one  or  other  of  these  loca- 
tions and  rapidly  extends  through  the  com- 
municating blood  spaces  from  the  medulla  to 
the  subperiosteal  region,  or  \dce  versa.  Lejars 
has  noted  the  frequency  of  this  occurrence 
and  advises  that  whenever  an  accumulation 
of  pus  is  found  beneath  the  periosteum,  it 
should  be  opened  widely,  even  though  no 
other  indication  exists — for  a  medullary 
abscess  is  undoubtedly  present. 

BACTERIOLOGY 

Almost  any  organism  may  be  found  in 
osteomyelitis.  By  far  the  large  majority  of 
cases  are  due  to  the  presence  of  the  pyogenic 
cocci  (6),  and  the  staphylococcus  is  the  or- 
ganism most  frequently  found.   Streptococcus 
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in  all  its  strains,  the  typhoid  bacillus,  the 
pneumococcus,  the  colon  bacillus,  the  Klebs 
Loeffler  bacillus  and  others,  have  all  been 
found  in  this  disease,  so  that  it  is  quite  evident 
that  the  disease  is  not  dependent  on  a  specific 
organism.  Neither  is  there  any  proof  that 
any  particular  strain  of  organism  exercises  a 
selective  action  for  the  bone  marrow. 

INCIDENCE    OF    DISEASE 

Osteomyelitis  occurs  most  frequently  in 
the  adolescent  boy.  In  a  series  of  104  cases  at 
the  Copenhagen  Hospital,  it  was  found  that 
boys  were  affected  three  times  as  frequently 
as  girls,  that  the  bones  were  affected  in  the 
following  order:  femur,  39;  tibia,  31  and 
humerus,  9;  fibula,  7;  radius,  4  and  ulna,  2. 
Our  experience  confirms  this  sequence. 

It  is  interesting  to  note  the  greater  fre- 
quency of  the  femur  since  this  bone  has  more 
nutrient  arteries  entering  it  than  any  of  the 
other  long  bones.  The  long  bones  are  much 
more  frequently*  involved  than  any  of  the 
others.  The  infrequent  incidence  of  acute 
infectious  osteomyelitis  in  the  vertebrae  is 
interesting  when  compared  with  the  incidence 
of  tuberculosis  of  the  vertebrae,  and  in  this 
connection  we  would  like  to  point  out  that 
perhaps  there  are  many  cases  of  the  disease 
in  this  region  which  are  incorrectly  diagnosed 
until  spinal  meningitis  is  manifested  and  as 
such  proves  fatal. 

There  is  no  doubt  that  trauma  predisposes 
to  the  localization  of  the  condition  at  the  site 
of  bony  contusion.  This  is  the  true  explana- 
tion of  txie  greater  frequency  of  the  disease  in 
boys,  although  the  latter  are  also  more  sub- 
ject to  exposure. 

The  disease  often  follows  exanthematous 
fevers,  typhoid  fever,  pneumonia,  acute 
pleurisy  or  the  presence  of  a  hidden  focus  of 
infection  anywhere  in  the  body.  When 
following  these  diseases  it  is  plainly  the  result 
of  a  hajmatogenous  transportation  of  the 
germ.  It  is  believed  that  the  presence  of 
infected  tonsils,  infected  teeth,  disease  of  the 
middle  ear  or  sinuses,  or  chronic  appendicitis, 
are  often  responsible  for  the  origin  of  the 
bacteria  causing  this  disease.  In  its  acute 
stage,  it  sometimes  is  only  a  manifestation  of 
a  septicaemia  or  a  pyaemia,  and  in  these  most 


serious  conditions,  multiple  foci  often  exist. 
However,  the  disease  does  not  necessarily  in- 
dicate this  grave  condition. 

PATHOLOGY 

Early  in  the  acute  attacks  the  medulla 
is  congested  centering  about  the  focus  of 
infection.  The  periosteum  overlying  the 
involved  region  is  hyperaemic,  pinkish  in  color, 
and  heavy  with  oedema.  It  feels  tense  and 
rubbery,  but  there  is  no  actual  pitting  as  one 
sees  accompanying  inflammation  in  the  sub- 
cutaneous tissues.  On  separating  the  peri- 
osteum from  the  bone,  bleeding  is  more 
evident  than  it  is  in  the  normal  condition, 
indicating  that  the  tiny  blood-vessels  which 
enter  the  haversian  canals  from  the  perios- 
teum are  dilated  in  their  attempt  to  carry  an 
extra  amount  of  blood  to  the  injured  area. 
One  notices  this  hyperaemia  in  the  cortex 
itself  in  some  cases  when  the  marrow  cavity 
is  opened,  for  the  congestion  is  quite  marked. 
The  normal  fat  tissue  which  ordinarily  will 
not  flow  has  a  melted  appearance  and  oil 
may  even  be  seen  oozing  from  the  marrow 
spaces.  At  this  incipient  stage  one  may  find 
no  pus  whatever,  and  it  is  during  this  time 
that  operation  accompHshes  the  most  good, 
since  if  the  medulla  is  well  drained  at  this 
time,  the  infection  may  be  checked  absolutely 
so  that  medullary  and  cortical  necrosis  do  not 
occur  at  all.  One  may  discover  this  stage  on 
the  first  or  second  day  but  as  a  general  rule, 
abscesses  are  present  within  24  hours  of  the 
onset.  The  abscess  centers  about  the  initial 
infarct  and,  if  not  seen  until  considerable 
pressure  has  been  developed  in  the  medulla, 
secondary  abscesses  will  be  found  often  at 
quite  a  distance  from  the  primary  focus. 
It  is  not  at  all  uncommon  to  find  the  entire 
medulla  of  the  bone  full  of  pus.  At  this  stage 
of  the  disease  which  may  be  encountered  at 
any  time  after  the  first  12  hours,  one  fre- 
quently finds  subperiosteal  abscesses  as  well, 
which  have  developed  from  the  medulla 
through  the  haversian  canals  to  the  sub- 
periosteal region  or  vice  versa. 

Epiphysitis:  The  epiphysis  becomes  in- 
volved in  12  to  15  per  cent  of  the  cases 
and  between  the  second  and  seventh  day 
of    the    disease.     When    the  epiphysis  does 
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become  involved  further  growth  of  bone 
from  the  epiphysis  may  be  arrested  parti- 
cularly, if  actual  separation  has  occurred. 

As  a  general  rule  the  disease  is  limited  to 
the  diaphysis,  the  epiphyseal  cartilage  acting 
as  a  block  against  extension  of  the  process 
into  the  joints.  And  also  the  close  adherence 
of  the  periosteum  at  the  epiphyseal  lines 
checks  the  extension  of  subperiosteal  sup- 
puration toward  the  joints.  This  in  counter- 
distinction  to  the  characteristics  of  tuber- 
culosis. However,  the  joints  proximal  to 
the  acute  infection  commonly  show  dis- 
tention, the  distending  fluid  being  a  protec- 
tive outpouring  of  lymph  into  the  synovia, 
and  the  fluid  in  these  joints  is  very  seldom 
infected.  At  times  this  fluid  may  even  show 
traces  of  blood  and  the  synovia  are  cedem- 
atous  and  hyperasmic. 

Sequestration.  After  frank  pus  has  ap- 
peared in  the  medulla,  one  hardly  expects  to 
prevent  the  necrosis  which  generally  follows 
osteomyelitis.  The  inflammatory  pressure 
which  develops  simultaneously  with  pus  in 
the  bones  causes  a  shutting  oft"  of  the  blood 
and  nourishing  lymph  to  certain  parts  of  the 
involved  bone.  Thus  these  parts  die  and 
after  varying  lengths  of  time  are  separated 
from  the  living  parts.  The  separation  of  the 
delicate  medullary  bone  occurs  more  quickly 
than  does  cortical  sequestration.  Thus 
medullary  sequestra  may  be  loosened  after 
2  weeks  while  the  cortical  sequestra  generally 
take  from  4  to  8  weeks  in  separating.  The 
separation  seems  to  be  accomplished  through 
the  activity  of  certain  marrow  cells  termed 
osteoclasts  whose  function  it  is  to  destroy  all 
unnecessary  bone.  However,  it  seems  that 
the  presence  of  pus  itself  has  some  solvent 
action  upon  dead  bone  and  this  action  is 
demonstrated  by  the  gradual  disappearance 
of  small  sequestra  which  are  constantly 
bathed  in  pus.  This  solution  of  sequestra  is 
a  long  and  slow  process  which  may  be  aided 
by  chemical  stimulation  but  surgical  remov- 
al of  sequestra  after  separation  is  our  prac- 
tice. 

Character  of  pus.  As  the  acuteness  of  the 
process  decreases,  the  character  of  the  pus 
changes  gradually,  until  in  the  subacute  and 
chronic  stages  the  pus  becomes  a  thin,  serous 


fluid  lacking  the  milky  rich  appearance  of  the 
pus  found  in  the  acute  condition.  The  very 
initiation  of  the  process,  however,  is  generally 
accompanied  by  a  very  thin,  almost  clear 
exudate,  and  this  is  particularly  true  when 
the  oftending  organism  is  the  streptococcus. 

Repair.  Reparative  processes  begin  simul- 
taneously with  the  formation  of  seques- 
tra which  may  be  single,  multiple  or  the 
entire  shaft  may  become  a  sequestrum.  In- 
flammation stimulates  the  bone-producing 
mechanism,  and  it  is  not  long  until  new  bone 
begins  to  appear  beneath  the  periosteum. 
It  seems  that  this  does  not  come  from  the 
periosteum  itself  but  from  bone  element  left 
clinging  to  the  periosteum  and  nourished  by 
the  vessels  of  the  periosteum.  After  3  or  4 
weeks,  the  periosteum  begins  to  have  a 
brittle  feel  much  like  the  crackling  of  delicate 
tissue  paper,  and  gradually  the  layer  of  new 
bone  nourished  by  the  periosteum  assumes  a 
definite  thickness  and  gradually  loses  its 
property  of  being  molded  until  after  8  or  10 
weeks  a  definite  shell  of  new  bone  surrounds 
the  old  dead  bone.  This  new  involucrum  is 
poor  in  quality.  It  is  honeycombed  with 
spaces  through  which  pus  escapes  from  the 
neighborhood  of  the  enclosed  sequestrum  or 
sequestra.  There  may  be  only  one  small  hole 
through  the  involucrum  but  where  multiple 
sequestra  are  contained,  many  cloaca  are 
found  and  often  the  new  shell  of  bone  is  so 
fenestrated  as  to  resemble  a  very  imperfect 
lattice  work. 

The  new  involucrum  may  be  very  im- 
perfect in  its  reproduction  of  the  original 
bone.  Particularly  is  this  the  case  when 
entire  portions  of  the  shaft  have  been  de- 
stroyed and  the  limb  has  not  been  kept  in  its 
normal  shape  by  orthopedic  appliances. 
This  most  often  occurs  in  the  upper  arm  and 
thigh  since  in  these  parts  there  is  only  a  single 
bone.  In  the  leg  and  forearm  where  a  sec- 
ond bone  generally  retains  its  shape,  deform- 
ity does  not  so  readily  occur. 

New  bone  is  also  formed  from  the  medullary 
region,  but  this  bone  is  not  so  important 
pathologically  since  from  its  position  it 
cannot  surround  dead  fragments,  and  there- 
fore is  more  homogenous  and  of  better 
quality  than  is  the  subperiosteal  bone. 
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Granulation  tissue  is  more  generally  found 
growing  from  the  medullary  region  than  from 
the  periosteal  region,  and  it  seems  that  the 
chief  efTorts  from  the  core  are  directed  toward 
the  removal  and  destruction  of  sequestra 
and  bacteria,  while  the  efforts  of  the  cir- 
cumferential tissues  seem  to  be  directed 
toward  the  reproduction  of  supporting  bone. 
So  far  as  the  pathology  of  the  chronic  stage 
is  concerned,  it  makes  no  difference  w^hether 
the  acute  process  has  been  cut  short  by  sur- 
gical intervention  or  whether  nature  has  ac- 
compHshed  the  overthrow  of  the  acute  in- 
fection. In  either  case  the  successful  outcome 
will  have  been  accompanied  by  the  creation 
of  an  exit  for  the  pus.  so  that  in  the  later  stages 
one  sometimes  finds  sinuses  leading  from  the 
sequestra  to  and  through  the  skin.  If  these 
sinuses  are  the  result  of  the  spontaneous 
evacuation  or  of  insufficient  incisions  through 
the  periosteum  in  draining  the  abscesses  they 
may  be  very  long  and  devious.  An  ab- 
scess arising  in  the  medulla  at  one  end  of  a 
bone  may  not  find  egress  from  the  interior 
of  the  bone  until  it  reaches  a  point  quite  a 
distance  from  its  origin.  Here  it  breaks 
through  the  cortex  to  the  subperiosteal 
region  where  it  may  travel  still  further  from 
the  original  focus  before  it  makes  exit  through 
the  periosteum  into  the  fascial  planes  over- 
lying. This  is  most  likely  to  occur  near  the 
insertion  of  a  tendon  and  from  this  point  the 
pus  generally  travels  along  the  tendon  sheath 
tow'ard  the  surface  where,  after  a  superficial 
abscess  is  formed,  rupture  occurs.  Frequently 
the  spontaneous  sinus  has  a  direct  course 
to  the  surface  and  when  this  is  true  it  re- 
sembles the  sinus  resulting  from  surgical 
drainage.  In  either  event  the  sinus  in  the 
chronic  stages  is  lined  by  granulation  tissue. 
The  granulations  which  spring  from  the 
interior  of  the  involucrum  together  with 
those  that  line  the  sinus  pour  out  a  thin 
chronic  discharge.  Often  the  deeper  granula- 
tions assume  characteristics  which  have  led 
French  writers  to  call  them  "fongosites." 
These  ''fongosites"  are  overgrown,  poorly 
nourished,  cedematous  masses — when  cut  they 
do  not  bleed  as  healthy  granulation  tissue 
does.  They  have  a  sickly  gelatinous  ap- 
pearance and  almost  always  indicate  the  pres- 


ence of  a  sequestrum.  When  the  sequestrum 
has  been  dissolved,  discharged,  or  removed, 
the  cavity  of  the  involucrum  fills  slowly  and 
incompletely  with  these  granulations  de- 
pending from  the  lining  membrane  of  pseudo 
periosteum.  These  involucral  cavities  persist 
for  great  lengths  of  time  and  seldom  fill  in 
with  healthy  tissue.  As  time  goes  on  the 
involucrum  becomes  very  dense,  and  this  is 
particularly  true  where  there  have  been 
multiple  small  cavities  and  sequestra  while 
the  bone  at  a  Httle  distance  suffers  an  atrophy. 
These  two  conditions  may  be  seen  in  the  same 
bone  or  one  or  the  other  may  be  present  alone. 
The  sclerotic  condition  is  termed  condensing 
osteitis  while  the  other  is  rarifying  osteitis. 

The  pathology  of  the  chronic  condition 
which  we  have  described  is  generally  absent 
altogether  following  thorough  primary  sur- 
gical interference,  but  these  changes  are  so 
frequently  present  they  must  be  described. 

In  considering  the  pathology  of  this  con- 
dition, one  must  also  remember  that  the 
overlying  soft  parts  may  suffer  changes 
dependent  upon  infection,  disuse  or  deformity, 
and  likewise  contiguous  joints  may  suffer 
from  actual  infection  or  secondary  reactions. 

SYMPTOMS 

Intense  pain  is  the  most  striking  symptom 
of  acute  osteomyeHtis — pain  so  severe  that 
the  patient's  perception  of  one's  intention  to 
touch  the  limb  ehcits  agonizing  shrieks.  In 
severe  cases  the  vibration  of  a  bed  from 
people  walking  near  by  causes  pain  and  the 
sHghtest  motion  of  the  affected  limb  is 
intolerable.  The  pain  may  be  preceded  by, 
but  generally  precedes,  a  high  fever,  a  rigor 
or  a  succession  of  rigors,  general  toxaemia, 
and  sweating.  Soon  the  affected  limb  becomes 
swollen,  heav\',  and  inflamed;  the  swelling 
is  generally  diffuse,  as  when  the  femur  is 
involved  the  whole  thigh  becomes  tense, 
red  and  tender.  In  the  leg  or  forearm  the 
oedema  is  apt  to  be  most  pronounced  over 
the  aft"ected  bone.  The  joints  are  usually 
not  swollen  nor  tense. in  the  first  few  hours 
but  may  rapidly  fill  with  serum  and  result 
in  the  appearance  of  an  arthritis;  in  these 
cases  the  limb  may  be  held  in  the  tx'pical 
positions  of  the  various  arthrites. 
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The  temperature  rises  acutely  to  very  high 
levels  103°  to  105°,  and  is  of  a  continuous  type 
with  little  variation  between  morning  and 
evening.  The  patient  is  generally  unable  to 
sleep.  The  pain  is  not  definitely  localized 
but  involves  the  entire  limb.  The  pain  be- 
comes worse  on  lowering  the  limb,  as  one 
would  expect  since  in  this  position  congestion 
is  increased  and,  therefore,  pressure  on  the 
nerves  is  increased. 

When  the  bone  is  involved  subcutaneous 
tapping  on  it  at  a  distance  from  the  focus  will 
cause  pain  at  the  involved  area.  In  case  of  an 
abscess  or  before  an  abscess  is  formed,  in- 
duration may  be  found  over  the  site,  par- 
ticularly when  the  subperiosteal  focus  is 
present. 

In  the  less  acute  types  the  pain  is  of  a 
constant  character,  described  as  an  aching, 
located  in  the  bone,  and  resembling  the  so- 
called  growing  pains.  These  cases  occasional- 
ly show  a  slight  febrile  reaction,  present  one 
day  and  absent  for  an  interval.  Sometimes 
the  patient  will  refuse  to  use  the  limb  as 
after  use,  the  pain  increases.  The  subacute 
type  may  or  may  not  be  painful.  There  is 
generally  an  occasional  spell  of  fever  with 
malaise  in  the  part.  This  spell  may  be 
precipitated  by  changes  in  the  weather  or 
overexertion.  The  surface  of  the  bone  may 
show  nodules  and  irregularities. 

The  chronic  type  without  sinuses  is  seldom 
discovered  in  boys  and  girls  and  in  older  peo- 
ple often  simulates  and  is  probably  diagnosed 
as  chronic  rheumatism.  It  is  this  t^pe  that 
includes  the  circumscribed  bone  abscess  and 
bone-cysts.  The  chronic  stage  of  the  acute 
disease  is  almost  always  made  evident  by 
the  presence  of  a  discharging  sinus. 

DIAGNOSIS 

Acute  infective  osteomyelitis  must  be 
difTerentiated  from  acute  rheumatic  fever 
which  can  usually  be  accomplished  by  noting 
that  the  affection  is  extra-articular.  When 
contiguous  joints  are  swollen  secondarily, 
however,  the  differentiation  is  not  easy. 
When  this  condition  exists,  tapping  over  the 
bone  at  a  point  farthest  from  the  joint,  may 
cause  pain  in  the  bone,  while  in  an  acute 
rheumatic  joint,  such  tapping  may  be  pain- 


less unless  the  joint  be  moved.  The  presence 
of  a  single  synovitis  argues  against  acute  rheu- 
matism. One  finds  too  that  the  skin  overlying 
the  joints  is  less  red  and  (Edematous  when 
the  synovitis  is  secondary  to  osteomyelitis. 
The  general  prostration,  while  it  may  be 
great  in  both  the  diseases,  is  often  greater  in 
osteomyelitis.  Sometimes  the  joint  con- 
tiguous to  the  osteomyelitic  bone  can  be 
moved  painlessly,  but  this  is  rare;  one  must 
always  differentiate  between  acute  osteomye- 
litis and  an  early  stage  of  infantile  paralysis. 
At  times  this  is  very  difficult.  The  presence 
or  absence  of  stiffness  of  the  neck  is  very  im- 
portant in  this  difTerentiation,  and  whenever 
tw^o  limbs  are  involved,  one  can  safely  rule 
out  osteomyelitis,  as  the  disease  rarely  begins 
with  a  double  focus  except  as  evidence  of  a 
general  pyaemia.  The  acute  arthritis  of  in- 
fants generally  occurs  in  the  hips  and  knees 
and  is  most  often  found  in  nursing  babes 
and  may  be  associated  with  a  gonorrhoeal 
ophthalmia  or  vaginitis  (8).  In  very  young 
children  one  must  always  bear  in  mind  the 
possibility  of  the  presence  of  scurvy,  which 
can  be  readily  recognized  because  it  affects 
many  joints. 

Acute  arthritis  deformans,  especially  w^hen 
occurring  in  children,  may  be  very  difficult  to 
differentiate.  Generally  the  arthritis  is  mul- 
tiple, however,  the  prostration  not  nearly  so 
sudden,  the  temperature  not  nearly  so  high, 
and  the  joints  less  tense.  All  these  conditions, 
how^ever,  can  be  excluded  by  the  exact 
localization  of  the  process  outside  the  joint, 
and  generally  on  the  diaphyseal  side  of  the 
epiphysis.  The  condition  should  not  be  over- 
looked in  its  earliest  state  when  it  is  usually 
considered  a  strain  or  sprain  or  contusion, 
since  a  history  of  trauma  is  frequent. 

The  X-ray  is  of  little  or  no  value  in  the 
diagnosis  of  the  early  acute  stage  except  in  a 
negative  way,  since  it  may  confirm  the 
presence  of  periosteitis,  tuberculous  or  syphil- 
itic disease,  or  fractures;  when  medullary 
abscess  formation  has  occurred,  an  excellent 
X-ray  plate  may  demonstrate  the  condition 
but  the  diagnosis  should  be  confirmed  by 
one  who  is  thoroughly  familiar  with  the 
shadows  seen  in  this  condition,  since  they 
are  often  very  faint  and  illy  defined.    The 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


later  stages  of  the  disease  when  bone  cavi- 
ties, cysts,  and  sequestra  exist  are  readily 
detected  by  the  X-ray. 

PROGNOSIS 

The  prognosis  of  the  acute  disease  is  al- 
ways grave.  When  death  occurs  it  is  gen- 
erally during  the  acute  condition,  and  one 
linds  pyaemia,  infarcts  in  lungs,  kidneys, 
liver,  brain,, and  vegetative  conditions  of  the 
circulatory  system  as  well  as  multiple  foci  of 
infection.  These  conditions  may  be  the  result 
of  an  unattended  osteomyelitis  but  often  are 
concomittant  evidences  of  haematogenous 
infection  from  some  common  area. 

Early  diagnosis  with  immediate  surgical 
treatment  modifies  the  gravity  of  the  con- 
dition considerably,  but  one  should  never 
predict  that  a  limb  with  unimpaired  function 
may  result. 

Often  when  the  focus  is  virulent  and  ex- 
tensive and  early  treatment  has  been  neglected, 
when  the  general  reaction  is  extreme,  (the 
type  of  case  which  appears  to  have  been 
''hit  by  a  sledgehammer"),  amputation  has 
been  recommended  as  offering  the  best  hope 
of  recovery.  In  our  experience  this  extreme 
measure  has  never  seemed  indicated,  although 
l)atientshave  frequently  been  sent  to  Augusta- 
na  hospital  for  this  last  hope.  In  these  cases  it 
has  always  been  possible  to  change  the  con- 
dition by  laying  open  the  periosteum  and 
overlying  soft  tissues,  applying  an  enormous 
hot  moist  boric  acid  and  alcohol  dressing 
covered  with  a  large  rubber  cloth  which  serves 
the  purpose  of  retaining  heat  and  moisture 
and  at  the  same  time  acting  as  a  splint,  and 
by  applying  a  therapeutic  lamp  over  this 
dressing.  In  a  small  group  of  very  severe  cases 
it  is  advisable  not  to  chisel  open  the  medullary 
cavity  of  the  bone  at  the  primary  operation. 

With  early  and  thorough  surgical  drainage 
one  may  not  expect  the  process  to  spread  into 
the  neighboring  joints,  even  though  synovitis 
already  exists  in  them.  When  the  focus  is 
close  to  the  epiphyseal  line,  separation  of  the 
epiphysis  may  follow  with  the  resultant  loss 
of  the  power  of  growth  from  that  end  of  the 
bone. 

At  times  the  extreme  virulence  of  the 
disease    results    in    the    destruction    of    the 


osteogenetic  powers  of  the  tissues  so  that  the 
bone  will  not  regenerate.  Rarely,  the  op- 
posite result  obtains,  i.e.,  bony  overgrowth 
follows  the  chronic  type. 

With  early  surgical  intervention  within 
the  first  few  hours  of  the  disease  and  in  the 
absence  of  pya?mia,  the  focus  being  well 
away  from  the  epiphyseal  line,  one  may 
expect  recovery  with  a  functioning  limb  even 
in  extremely  serious  cases  after  a  long  period 
of  disability  and  with  the  remote  prospect 
of  several  secondary  operations  for  the  re- 
moval of  sequestra  and  for  the  oblitera- 
tion of  the  sinuses. 

TREATMENT 

Acute  infectious  osteomyelitis  does  not 
seem  to  have  been  recognized  until  compara- 
tively recent  times,  the  explanation  probably 
being  that  the  abscesses  finding  their  way  to 
the  .surface,  obscured  the  deep  pathology  and 
the  cases  were  treated  simply  as  very  grave 
attacks  of  boils. 

The  treatment  of  the  acute  condition  so 
commonly  practiced  until  recently  with 
poultices,  blisters,  fomentations,  sedatives, 
cupping,  antipyretics,  salves,  and  ointments 
or  manipulation  and  the  healing  arts,  should 
be  most  heartily  condemned.  The  only  proper 
method  of  treatment  is  surgical  drainage, 
splitting  and  reflecting  of  periosteum  over 
the  entire  distance  and  at  least  2  centimeters 
beyond  and  on  each  side,  and  opening  the 
medullary  cavity  freely  in  the  area  involved. 
'Combined  with  or  following  this,  the  part 
should  be  immobilized  by  splints  so  arranged 
that  dressings  can  be  done  without  disturbing 
the  splint.  Fomentation  in  the  form  of  hot 
moist  dressings  seems  a  valuable  adjunct  to 
this  procedure  and  any  of  the  above  men- 
tioned remedies  may  be  employed  as  acces- 
sories without  harmful  effect  except  treat- 
ment by  manipulation.  The  use  of  therapeutic 
lights  over  the  limb  is  a  very  valuable  adjunct 
to  drainage  as  they  supply  heat  without  the 
necessity  of  disturbing  the  limb.  It  also 
seems  that  the  heat  waves  produced  by 
means  of  electric  light  are  more  penetrating 
than  those  produced  by  the  application  of  or- 
dinary fomentations,  hot  water  bags,  and 
electric  pads. 
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OPERATION 

The  patient  is  anesthetized,  the  Hmb  is 
cleaned  and  painted  with  tincture  of  iodine. 
The  incision  is  made  down  to  the  periosteum 
avoiding  the  arterial  regions  and  the  nerve- 
trunks  and  placing  the  incision  so  that  it 
will  drain  in  a  dependent  fashion  without 
pocketing.  The  periosteum  is  freely  incised 
in  a  longitudinal  direction,  and  if  it  is  not 
already  separated  from  the  bone  by  the 
presence  of  a  subperiosteal  abscess,  it  is 
raised  by  scraping  it  from  the  bone  by  a  sharp 
rugine  such  as  Oilier  devised.  The  blunt 
periosteal  elevator  should  not  be  used  nor 
should  the  periosteum  be  stripped  roughly 
from  the  bone.  A  sharp,  thin  bladed  chisel 
serves  the  purpose  admirably,  handled  with 
great  accuracy  and  gentleness. 

Kough  treatment  would  result  in  leaving  the 
osteogenetic  elements  on  the  bone  and  would 
leave  the  periosteum  impotent  to  produce 
new  bone.  A  hole  is  now  made  through  the 
cortex  with  a  trephine  or  a  drill  or  by  chisel 
and  mallet,  great  care  being  taken  to  avoid 
undue  jarring  of  the  bone  before  the  operation 
is  begun  or  during  the  operation.  It  may  be 
necessary  to  make  several  holes  through  the 
cortex  although  this  is  rarely  necessary  if  the 
point  of  greatest  tenderness  is  carefully 
located.  In  the  very  early  stages  one  may 
find  no  frank  pus  whatever  but  the  marrow 
will  be  oily,  serous  and  oedematous-looking. 
When  this  condition  or  the  presence  of  pus  is 
discovered,  a  large  slab  of  cortex  should  be 
removed,  leaving  the  remaining  bone  in  the 
shape  of  a  trough.  One  should  chisel  suffi- 
cient cortex  away  in  both  directions  from  the 
focus  that  he  may  be  sure  that  no  secondary 
focus  remains  undrained. 

The  further  advantage  of  this  procedure  is 
that  any  incipient  focus,  too  early  to  be 
detected  grossly,  will  be  nipped  in  the  bud  and 
will  not  progress  to  a  destructive  stage. 
The  marrow  or  the  exposed  area  should  be 
lemoved  with  a  curette  and  the  walls  of  the 
ca\ity  remaining  may  be  washed  with  an 
antiseptic  solution.  For  this  purpose  carbolic 
acid  (5  per  cent)  seems  very  efficacious.  In 
virulent  infections,  pure  carbolic  acid  may  be 
used,  applied  on  a  cotton  swab  and  allowed 
to  remain  from  2  to  5  minutes.    After  this 


time  it  should  be  diluted  with  alcohol  and  the 
cavity  thoroughly  washed  out  with  alcohol 
(95  per  cent).  In  place  of  using  carbolic 
acid,  alcohol  alone  may  be  used  or  ether  may 
be  used  and  of  late  Dakin's  solution  has  come 
into  favor  for  this  purpose.  Tincture  of 
iodine  is  excellent.  The  use  of  various 
antiseptic  pastes  does  not  seem  so  successful 
in  the  treatment  of  the  acute  stage,  although 
the  bismuth,  iodine,  paraffin  paste  seems  to 
have  a  favorable  effect.  The  cavity  may  be 
packed  with  iodoform  gauze  or  plain  gauze  to 
prevent  the  accumulation  of  a  blood  clot 
after  operation.  The  presence  of  clots  during 
the  acute  stage  is  dangerous  and  may  lead 
to  continued  suppuration.  The  use  of  Car- 
rel's treatment  seems  to  give  good  results. 
Stewart  and  McCurdy  declare  that  3^2  per 
cent  iodine  is  the  best  antiseptic  and  that 
packing  interferes  with  the  formation  of  a  blood 
clot,  in  this  way  interfering  with  bone  repair.  It 
is  most  hkely  that  the  cases  in  which  a  blood 
clot  is  desirable,  are  not  at  all  the  type  of 
case  that  we  are  considering  since  the  presence 
of  blood  clot  in  this  class  of  cases  almost 
invariably  leads  to  further  septic  develop- 
ments.  The  wound  is  left  open. 

Rosenberg  says  that  streptococcus  and 
pneumococcus  epiphyseal  suppuration  often 
heals  spontaneously  and  that  the  treatment  in 
nursing  infants  should  be  limited  to  the 
opening  of  abscesses  (10).  He  may,  however, 
have  confused  the  acute  arthritis  found  in 
infancy  with  an  acute  osteomyehtis.  One 
should  hesitate  in  making  a  diagnosis  of 
osteomyelitis  in  suckling  infants  for  this 
reason.  In  my  own  cases  of  osteomyelitis  in 
infants  the  results  have  been  amazingly  good 
following  simple  incision. 

It  seems  that  Lejars  and  Robert  LeConte 
(11)  agree  that  it  is  never  expedient  to  incise 
the  periosteum  only  but  that  in  all  cases  of 
periosteitis  in  the  adolescent,  it  is  wise  to  ex- 
pose the  medulla.  If  no  medullary  pus  is 
found  httle  harm  has  been  accomplished  while 
if  a  medullary  focus  has  been  neglected  great 
harm  may  ensue.  My  experience  has  borne 
out  this  plan  except  in  the  very  violent  cases 
described  above.  (A.J.  O.)  LeConte  favors  the 
early  removal  of  all  bone  and  marrow  involved 
and  says  that  regeneration  will  occur  if  opera- 
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tion  has  been  done  early.  This  corresponds  with 
the  work  done  by  E.  H.  Nicholls,  of  Boston 
(12),  who,  writing  in  1904,  thought  that  the 
periosteum  itself  deposited  new  bone  after 
this  operation.  There  can  be  no  doubt  that 
new  bone  is  generally  of  good  quahty,  re- 
producing the  shape  and  function  of  the 
bone  which  has  been  removed.  This  is 
particularly  true  before  the  ossification  of  the 
epiphyses.  The  bone-forming  elements  which 
remain  attached  to  the  periosteum  are  very 
active  at  this  time  of  life.  It  would  seem  that 
in  order  to  understand  these  results,  one  must 
believe  that  inflammation  of  the  bone  loosens 
the  bone-forming  elements  from  the  peri- 
osteum. 

Our  observations  have  convinced  me  that 
it  is  never  proper  to  remove  the  shaft  of  a 
bone  during  the  acute  stage  of  osteomyelitis 
before  an  involucrum  has  been  formed,  be- 
cause the  resulting  arms  and  legs  have  been 
infinitely  superior  in  all  cases  where  there 
has  been  a  late  removal  of  the  sequestra. 

Based  on  the  experience  of  handling 
many  thousand  cases  of  traumatic  osteo- 
myehtis  during  the  great  war,  it  would  appear 
that  when  complete  subperiosteal  excision  of 
a  section  of  shaft  is  done  within  a  few  hours 
of  inoculation,  regeneration  occurs  with 
more  difficulty  and  more  often  fails  to  occur 
than  if  the  same  operation  is  performed  later. 
In  traumatic  osteomyelitis,  excision  of  a 
section  of  shaft  bone  after  inflammation  has 
manifested  itself  by  congestion  and  thickening 
of  the  periosteum,  is  hardly  ever  followed  by 
failure  of  regeneration  by  the  formation  of 
subperiosteal  callus.  This  is  particularly  true 
where  the  bone-scraping  technique  of  Oilier 
has  been  followed  as  described  by  Leriche 
(13).  When  this  technique  has  been  skillfully 
employed,  even  before  the  periosteum  is 
inflamed,  regeneration  almost  invariably  oc- 
curs. These  facts  argue  that  the  scraping  of 
the  bony  cortex  and  inflammation  in  the 
same  region  result  in  leaving  bone-forming 
elements  adherent  to  the  periosteum. 

This  explanation  of  the  question  makes  it 
clear  that  subperiosteal  resections  of  bone  in 
acute  infectious  osteomyeHtis  are  not  to  be 
feared  provided  operation  is  never  performed 
in   this  condition  before  the  appearance  of 


inflammatory  symptoms.  This  simple  fact, 
i.e.,  that  inflammation  always  preceded 
operation  in  this  condition  explains  the 
regenerations  which  Nicholls  so  fortunately 
enjoyed  but  which  he  attributed  to  the 
periosteum  itself. 

The  work  of  Nicholas  Senn,  on  the  other 
hand,  based  on  the  classical  experiments  of 
McEwen  (14),  gave  remarkably  favorable 
results.  He  did  not  favor  the  excision  of  the 
entire  shaft  at  an  early  stage  but  advocated 
the  operation  providing  radical  drainage, 
leaving  a  shell  of  bone  to  be  dealt  with  as 
indicated  at  a  subsequent  operation.  Nicholls 
agrees  with  this  idea  when  the  disease  is 
located  in  either  the  femur  or  the  humerus, 
since  these  bones  cannot  be  excised  without 
considerable  deformity  and  shortening  re- 
sulting. In  the  case  of  one  of  the  bones  of  the 
leg  or  forearm,  its  fellow  serves  to  maintain 
the  length  and  shape  of  the  limb  so  that  this 
element  does  not  enter  into  the  question 
so  seriously  as  it  does  in  the  thigh  and  arm. 
Taking  all  things  into  consideration,  it  seems 
that  the  best  treatment  of  the  initial  stage  of 
the  disease  is  immediate  incision  through  the 
periosteum,  thorough  exposure  of  the  medulla, 
leaving  enough  supporting  cortex  to  prevent 
deformity  and  in  such  a  shape  as  not  to  inter- 
fere with  drainage  and  leaving  a  layer  of  bony 
scales  adherent  to  the  reflected  periosteum, 
the  disinfection  of  the  exposed  tissues  with 
tincture  of  iodine,  the  packing  of  the  cavity 
with  iodoform  gauze  to  be  removed  on  the 
second  or  third  day,  and  the  provision  of  free 
dependent  drainage. 

This  treatment  should  be  instituted  im- 
mediately on  making  the  diagnosis.  One  must 
be  careful  to  avoid  the  epiphyseal  cartilages 
in  doing  the  operation,  since  injury  to  this 
area  results  in  a  hindrance  to  further  bone- 
growth  from  the  injured  end  of  the  bone. 
When  the  infective  process  itself  involves  the 
epiphysis  there  is  no  other  course  to  adopt, 
except  that  of  thoroughly  clearing  away  all 
diseased  tissue,  since  if  the  surgeon  be 
hindered  by  timidity,  it  is  possible  for  the 
process  to  extend  into  the  contiguous  joint, 
when  amputation  may  result.  It  is  wise  to 
mention  the  possibility  of  the  subsequent 
shortening  which  one  anticipates  so  that  the 
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patient  and  his  relatives  may  know  what  to 
expect. 

Supplementing  this  operative  treatment, 
the  limb  should  be  immobilized  and  local 
heat  suppHed,  either  as  fomentation  with 
hot  boric  acid  and  alcohol  dressings  or  by 
using  an  incandescent  lamp  so. arranged  that 
its  heat  is  directed  on  to  the  limb,  or  a  com- 
bination of  the  two  methods,  the  lamp  tending 
to  maintain  the  heat  of  the  moist  dressing. 
The  patient  should  be  freely  purged  and  for 
this  purpose,  castor  oil  excels  all  other  drugs. 
The  patient  should  be  given  an  abundance  of 
good  water  to  drink  and  often  by  giving 
water  in  the  form  of  lemonade,  aerated 
waters,  mineral  waters  or  weak  tea,  larger 
amounts  may  be  drunk  than  if  only  plain 
water  were  offered.  Large  amounts  of 
water  provoke  a  diuresis  and  this,  coupled 
with  the  purging,  tends  to  increase  the  ex- 
cretion of  the  toxins  which  the  patient  has 
absorbed  from  the  diseased  bone.  With  this 
treatment,  the  infection  is  rapidly  overcome 
and  no  further  extension  of  the  process  should 
occur. 

The  after-treatment  consists  in  the  re- 
moval of  the  gauze  packing  on  the  second  or 
third  day,  or  sooner  if  the  temperature  does 
not  fall  the  day  after  operation.  It  is  seldom 
necessary  to  insert  rubber  drainage-tubes,  if 
the  case  has  been  diagnosed  and  operated 
on  in  the  early  hours  of  the  disease.  However, 
if  the  case  has  not  reached  the  surgeon  until 
the  entire  medullary  cavity  is  filled  with 
frank  pus  or  even  after  the  pus  has  begun 
to  burrow  in  the  soft  parts,  it  is  wise  to  re- 
move the  packing  after  12  to  24  hours  and  to 
replace  it  by  one  or  several  drainage  tubes, 
and  this  type  of  case  will  do  very  well  when 
treated  by  Carrel's  method,  with  frequent 
irrigations  through  many  fine  tubes  each  one 
leading  down  to  the  bone  cavity.  The  wound 
should  be  kept  open  while  it  heals  by  granula- 
tion from  the  depths.  It  is  occasionally  pos- 
sible to  suture  these  wounds  at  their  primary 
operation,  leaving  a  corner  of  the  wound  open 
to  permit  removal  of  the  gauze  pack  and  for 
the  insertion  of  a  drainage  tube  if  necessary. 
If  doubt  exists  as  to  the  wisdom  of  closing  the 
wound  at  once,  it  should  be  left  wide  open 
and    closed    at    a    second    operation    after 


healthy  granulation  tissue  appears.  This 
should  be  postponed,  however,  until  the 
wound  has  become  free  from  infection  which 
can  be  determined  by  examining  the  secretion 
microscopically.  One  must  bear  the  fact  in 
mind  that  the  presence  of  bacteria  is  proof 
of  infection,  but  that  the  absence  of  bacteria 
microscopically  is  not  sufficient  evidence  to 
prove  that  a  wound  is  sterile. 

The  cases  which  are  not  seen  by  the 
surgeon  until  actual  necrosis  of  a  section  of 
the  shaft  or  for  that  matter  the  entire  shaft 
present  greater  difficulty.  It  is  in  these  cases 
that  immediate  excision  of  the  necrotic  bone 
should  never  be  practiced. 

I  have  been  impressed  with  the  importance 
of  this  rule  many  times  in  cases  in  which  it 
seemed  impossible  to  have  any  portion  of  the 
shaft  of  a  long  bone  restored  to  normal.  In 
these  cases  we  employed  the  treatment  de- 
scribed above  of  splitting  all  of  the  soft  tis- 
sues longitudinally  down  through  the  perios- 
teum for  a  distance  of  2  to  5  centimeters  be- 
yond each  end  of  the  area  apparently  infected 
and  elevating  the  periosteum  from  its  attach- 
ment to  the  bone  for  a  distance  of  i  centimeter 
each  side  of  this  incision  and  then  applying 
hot,  moist,  boric  acid  and  alcohol  dressings  and 
placing  a  therapeutic  lamp  over  all.  It  has 
been  surprising  in  many  of  these  cases  how 
small  the  total  loss  of  bone  has  been  ultimate- 
ly. The  bone  which  seemed  hopelessly  dead 
in  many  instances  seemed  to  act  in  the 
capacity  of  a  bone  graft,  being  replaced  to 
the  greatest  extent  by  new  bone  so  that 
ultimately  only  a  very  small  portion  of  the 
bone  was  lost. 

In  one  case,  a  girl  of  14,  in  whom  the  attack 
was  unusually  violent,  an  incision  over  the 
entire  dorsal  surface  of  the  first  metatarsal 
bone  showed  this  structure  black  from  end 
to  end  ready  to  be  removed  entirely.  The 
treatment  described  above  w^as  employed  and 
in  1 2  weeks  the  wound  was  completely  healed 
without  the  loss  of  any  portion  of  the  bone. 
The  entire  bone  served  as  a  bone  graft.  The 
heahng  has  been  permanent.  In  my  ex- 
perience this  observation  has  never  been  re- 
peated to  the  same  extent  but  a  sufficient 
amount  of  bone  has  been  saved  in  a  large 
number  of  cases  to  convince  me  that  much 
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\'alue  should  be  jjlaced  on  this  plan  of  treat- 
ment. 

The  important  ])oint  to  be  gained  comes 
from  the  fact  that  this  treatment  directs  the 
lymph  stream  away  from  the  substance  of 
the  bone  so  that  there  can  be  no  advancement 
of  the  pathologic  process,  while  on  the  other 
hand  all  of  the  natural  forces  can  proceed 
with  the  work  of  restoration. 

Whatever  cannot  be  repaired  by  nature 
can  be  accomplished  surgically  later  on  at 
leisure  when  the  patient  has  recovered  from 
the  acute  condition  and  when  the  element  of 
sepsis  has  been  eliminated  and  the  surgeon  has 
to  deal  only  with  end-results  of  the  disease. 

CHRONIC    OSTEOMYELITIS 

The  experience  of  the  war  has  been  of 
great  value  in  furnishing  experience  in  the 
treatment  of  chronic  osteomyelitis  although 
conditions  are  not  exactly  parallel.  The 
important  lesson  universally  learned  cor- 
responds with  the  experience  of  the  few 
ci\alian  surgeons  who  had  a  large  experience 
with  chronic  osteomyelitis  before  the  war, 
namely:  (i)  that  in  order  to  succeed  one  must 
remove  absolutely  all  dead  substance.  In 
war  surgery  this  means  foreign  substances  in 
addition  to  sequestra  which  are  alone  to  be 
considered  in  civil  practice.  (2)  Provision 
must  be  made  for  filling  the  defect  after  all 
foreign  bodies  and  dead  bone  has  been  re- 
moved and  every  portion  of  the  remaining 
cavity  has  been  thoroughly  freed  from  in- 
fectious material. 

Methods  of  closing  the  defect.  My  earliest 
experience  with  these  cases  was  as  an  assistant 
of  Moses  Gunn  in  whose  clinic  we  treated 
a  great  number  of  cases  of  chronic  osteo- 
myelitis. 

After  removing  all  sequestra  and  producing 
a  smooth  cavity  he  tried  to  obtain  healing 
from  the  bottom  by  keeping  the  external 
wound  open  by  means  of  a  parafhn  plug. 

This  plan  proved  very  satisfactory  al- 
though somewhat  tedious.  I  also  had  an 
opportunity  of  observing  many  cases  treated 
in  the  clinic  of  Charles  T.  Parkes  who  was  my 
surgical  chief  following  the  death  of  Professor 
Gunn.  The  same  plan  of  treatment  and  the 
good  results  continued. 


For  a  number  of  years  following  this  ex- 
perience, I  assisted  Nicholas  Senn  in  the 
treatment  of  many  of  these  cases.  After 
thoroughly  removing  all  sequestra  and  in- 
fectious matter  and  smoothing  the  cavity  in 
the  bone,  he  chiseled  away  a  sufficient  portion 
of  the  involucrum  to  permit  the  edges  of  the 
wound  to  unite  without  the  slightest  tension. 

Then  the  cavity  was  carefully  disinfected 
with  5  per  cent  carbolic  acid  and  thoroughly 
dried;  then  finely  cut,  decalcified  bone  chips, 
which  had  been  preserved  in  i  :iooo  corrosive 
sublimate  solution,  were  dried  and  sprinkled 
with  iodoform  powder  and  carefully  packed 
into  the  cavity  in  sufficient  quantity  to  fill 
the  cavity  barely  full.  Then  the  edges  of  the 
wound  were  carefully  sutured  so  that  the 
coaptation  was  perfect.  A  very  large  dressing 
and  immobilization  sphnts  completed  the 
operation.  The  results  were  excellent.  The 
reason  w^hy  the  method  has  not  received  more 
extensive  adoption  lies  in  the  fact  that  few 
surgeons  work  with  sufficient  accuracy  to 
carry  out  every  detail  of  this  procedure  which 
is  necessary  in  order  to  prevent  the  breaking 
down  of  the  implanted  graft.  Moreover, 
the  simpler  method  introduced  by  Max 
Schede  about  the  same  time  brought  identical 
results.  Moorhof  introduced  a  plug  about  the 
same  time  which  we  used  with  equally  good 
results  in  a  few  cases  but  which  we  abandoned 
again  because  the  results  seemed  no  better 
than  with  Schede's  method. 

This  method  consists  in  the  steps  described 
in  connection  with  Senn's  method  to  the 
point  of  filling  of  the  cavity,  the  technique 
then  being  as  follows: 

The  cavity  is  left  empty  and  the  wound  is 
closed  by  means  of  a  double  row  of  continuous 
catgut  sutures  the  first  row  acting  as  tension 
sutures  and  the  second  row  as  coaptation 
sutures.  An  Esmarch  constricting  bandage 
is  left  undisturbed  until  the  very  large  dress- 
ing supported  with  a  number  of  splints  has 
been  appHed  and  the  patient  has  been  re- 
turned to  his  bed  with  the  hmb  elevated  in 
order  to  prevent  the  cavity  to  fill  moderately 
with  a  blood  clot  which  may  remain  un- 
disturbed because  of  the  character  of  the 
dressing  until  it  has  become  thoroughly 
organized. 
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In  each  of  the  three  methods  described  last 
the  element  of  absolutely  preventing  any 
disturbance  of  the  clot  lilhng  the  cavity  in 
the  bone  is  of  the  very  greatest  importance. 
The  failure  to  appreciate  this  fact  has  re- 
sulted in  most  of  the  bad  results  following  the 
use  of  these  methods. 

In  cases  in  which  there  is  not  sufficient 
tissue  to  cover  the  cavity  the  method  de- 
scribed by  Emil  Beck  of  carrying  what  skin  is 
available  toward  the  bottom  of  the  cavity 
without  tension  has  given  very  satisfactory 
results. 

In  a  number  of  cases  in  which  the  heahng 
has  been  too  slow,  we  have  covered  the  gran- 
ulating surface  with  Thiersch  grafts.  It  is 
amazing  to  see  how  these  troughs  will  fill  up 
after  covering  the  granulations  with  Thiersch 
grafts.  Occasionally  we  have  loosened  long 
lateral  flaps  and  have  united  these  in  front 
over  the  defect  in  the  bone  and  then  we 
have  covered  the  defects  on  each  side  by 
means  of  Thiersch  grafts. 

RECURRENCE 

In  our  cases  recurrence  has  seemed  to  be 
due  most  commonly  to  the  fact  that  during 
the  primary  treatment  the  source  of  infection 
was  overlooked  so  that  the  patient  suffered 
from  a  re-infection  rather  than  a  recurrence  in 
the  usual  sense  of  the  word. 

Many  of  these  patients  state  that  they  had 
a  cold  or  a  sore  throat  or  a  toothache  just 
before  their  osteomyelitis  recurred.  Upon 
making  a  careful  examination  one  finds  a 
buried  tonsil  containing  an  abscess  or  an 
abscess  at  the  root  of  a  tooth  or  some  other 
focus  of  infection.  For  thirty  years  we  have 
removed  these  infected  tonsils  and  roots  of 
teeth  in  many  cases  in  which  recurrence  had 
occurred,  and  the  patient  has  repeatedly 
remained  free  from  trouble  for  a  number  of 
years. 

Trauma  is  another  common  cause  of  re- 
currence. Apparently  some  shght  injury 
determines  the  return  of  infection  to  a  bone 
that  has  previously  been  the  seat  of  osteo- 
myelitis. 

Sugar.  Patients  consuming  large  quantities 
of  sugar  are  subject  to  the  development  of 
furuncles    and    carbuncles    and    occasionally 


this  seems  to  be  an  element  in  determining 
the  occurrence  of  recurrent  osteomyelitis. 

Cold  and  exposure.  We  have  seen  a  number 
of  recurrences  following  exposure  to  cold  and 
wet.  In  these  cases,  however,  there  has  been 
an  infection  of  the  tonsils,  the  sinuses  or  the 
air  passages. 

We  have  not  been  able  to  associate  osteo- 
myelitis with  the  occurrence  of  intestinal 
disturbances  although  a  priori  one  would 
suppose  that  this  might  be  a  source  of  in- 
fection. 

CONCLUSIONS 

1.  An  early  concise  diagnosis  and  immedi- 
ate surgical  treatment  is  of  the  greatest 
importance. 

2.  The  operation  should  invariably  con- 
sist in  splitting  the  periosteum  for  a  distance 
of  2  to  5  centimeters  beyond  the  area  of  pain 
upon  pressure  in  the  bone  in  each  direction. 

3.  The  periosteum  should  be  loosened 
from  the  bone  for  a  distance  of  i  to  2  centi- 
meters on  each  side  of  the  incision. 

4.  In  extremely  severe  cases  this  should  be 
the  extent  of  the  primary  operation. 

5.  In  less  severe  cases  ultimate  healing 
can  be  hastened  by  carefully  opening  the 
medullary  canal  at  the  point  previously 
located  because  of  pain  upon  pressure. 

6.  Care  should  be  employed  to  prevent 
traumatizing  the  tissues  by  rough  chiseling. 

7.  Moist  hot  antiseptic  dressings  with 
lixation  of  the  extremity  and  with  the  use  of 
electric  light  treatment  increases  the  comfort 
and  facilitates  healing. 

8.  The  shaft  of  a  long  bone  should  never  be 
removed  until  a  good  involucrum  is  formed. 

g.  In  late  cases  or  in  secondary  operations 
upon  cases  treated  as  above  in  the  acute 
stage,  every  particle  of  dead  tissue  must  be 
removed . 

10.  At  this  operation  some  definite  plan 
must  be  carried  out  to  facihtate  closing  the 
defect. 

11.  Skin  grafting  is  of  great  value  in  many 
cases. 

12.  Local  foci  of  infection  such  as  abscesses 
of  tonsils  or  teeth  or  sinuses,  should  invariably 
be  eliminated  at  once  upon  undertaking  the 
treatment  of  patients  suffering  from  osteo- 
mvelitis. 
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BY  the  comparison  of  maternal  with 
foetal  blood  in  regard  to  their  ash  and 
water  content,  the  following  studies 
aimed  primarily  to  assist  in  solving  the 
problem  of  the  placental  interchange.  The 
specimens  were  obtained  almost  simultane- 
ously at  the  conclusion  of  the  expulsive  stage 
of  labor,  one  from  a  vein  in  the  arm  of  the 
mother,  the  other  from  the  umbiHcal  cord. 
As  the  w^ork  progressed,  it  became  evident 
that  more  extensive  data  were  desirable  per- 
taining to  the  various  months  of  gestation  and 
especially  to  the  periods  immediately  pre- 
ceding and  following  labor.  Also,  whenever 
an  opportunity  presented,  we  made  analyses 
in  cases  of  eclampsia  and  allied  intoxications. 

The  analytical  method  adopted  was  very 
simple.  The  blood  was  introduced  into  a 
volumetric  flask  of  known  weight  containing 
a  definite  cjuantity  of  sodium  oxalate.  Thus 
at  the  proper  time  correction  was  made  for  the 
material  used  to  prevent  clotting.  Both  the 
total  solids  and  the  ash  were  estunated  by  the 
gravimetric  method;  the  moisture,  in  other 
words,  the  quantity  of  water  in  the  blood,  was 
determined  by  the  usual  calculation.  After 
removal  of  the  corpuscles,  the  plasma  was 
analyzed  for  moisture  and  ash. 

Basing  their  opinion  upon  the  presence  of  a 
normal  number  of  red  corpuscles,  EhrHch  and 
later  observers  stated  that  hydra^mia  did  not 
regularly  accompany  pregnancy.  This  evi- 
dence of  an  indirect  character  has  been  re- 


garded as  less  reliable  than  that  Nasse  ob- 
tained in  1877  by  chemical  analysis,  and  text- 
books at  present  ordinarily  assume  the  ex- 
istence of  an  hydraemia  during  pregnancy. 
From  the  first  to  the  eighth  month  of  gesta- 
tion, Nasse  found  that  the  specific  gravity  of 
the  blood  decreased,  while  its  water  content 
increased;  subsequently,  there  were  changes 
in  the  opposite  direction  and  normal  values 
again  prevailed  at  the  time  of  labor. 

The  blood,  according  to  Hammarsten, 
ordinarily  contains  from  77  to  82  per  cent  of 
water.  In  normal,  non-pregnant  women,  we 
found  values  within  these  Umits;  and  our 
results  in  four  cases  are  given  in  Table  I. 

At  difterent  periods  of  normal  pregnancy  we 
made  twenty- three  analyses  (Table  II). 
The  blood-moisture  tends  to  rise  during  gesta- 
tion ;  in  seven  instances  the  values  exceed  that 
accepted  by  Hammarsten  as  the  upper  normal 
limit.  Whether  or  not  these  should  be  con- 
sidered as  cases  of  hydraemia  is  problematical 
for  a  precise  line  of  demarcation  between 
normal  and  pathological  percentages  of  water 
in  the  blood  must  be  fixed  more  or  less  ar- 
bitrarily. Of  more  importance  than  the 
question  of  terminology  is  the  fact  that  an 
appreciable  increase  in  the  water  content  of 
the  blood  does  occur  during  pregnancy. 

Comparison  of  the  values  obtaining  at  the 
various  months  of  gestation  with  each  other 
and  also  with  those  of  normal  women  is 
graphically  presented  in  Chart  i.      After  the 
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Chart  I.  Moisture  of  whole  blood.  Vertical  columns 
show  month  of  pregnancy. 

first  month  which  may  be  attended  with  a  low 
blood  moisture,  the  water  increases  gradually 
until  the  seventh  month  and  subsequently 
falls.  At  the  onset  of  labor  we  find  that  the 
water  content  of  the  blood  is  again  approx- 
imately normal,  and  labor  itself  apparently 
exerts  no  characteristic  influence  upon  this 
blood  constituent.  With  regard  to  the  plasma 
also,  the  relative  amounts  of  moisture  and  of 
ash  at  the  conclusion  of  labor  are  found  to  be 
practically  identical  with  the  corresponding 
values  in  the  initial  stage  (Table  III). 

The  relative  amount  of  water  in  the  blood 
varies  inversely  with  the  number  of  corpuscles. 
Very  important,  therefore,  for  the  inter- 
pretation of  our  results  are  the  curves  repre- 
senting the  number  of  erythrocytes  and  the 
specific  gravity  of  the  blood  at  the  various 
months  of  pregnancy  which  Thompson  con- 
structed (Charts  3  and  4).  His  graphs  are  the 
reverse  of  our  own  for  the  blood-moisture 
(Chart  i),  and  thus  teach  that  an  increase  in 
the  water  of  the  blood  goes  hand  in  hand  with 
a  decrease  in  the  corpuscular  count.  The 
corpuscular  decrease  is  not  the  prime  factor  in 
this  phenomenon,  for  from  moisture  de- 
terminations on  the  plasma,  we  derive  a  curve 
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Chart  2.  Moisture  of  plasma.  Vertical  columns  show 
month  of  pregnancy. 

(Chart  2)  with  smaller  excursions  but  of  the 
same  type  as  that  just  described  for  the  whole 
blood.  Evidently,  a  relatively  greater  quant- 
ity of  water  in  the  blood  harmonizes  with  the 
metabolic  observations  which  demonstrate 
that  the  organism  stores  more  water  during 
pregnancy  than  at  other  times. 

In  view  of  the  influence  of  the  corpuscular 
count,  the  ash  of  the  whole  blood  during 
pregnancy,  as  would  be  expected,  varies  from 
case  to  case.  The  plasma  ash  which  is  much 
less  liable  to  individual  variation  remains 
normal  throughout  pregnancy. 

The  study  of  the  placental  interchange 
which  was  begun  several  years  ago  in  this 
laboratory  has  recently  been  summed  up  by 
Slemons  as  far  as  the  results  pertain  to  the 
organic  constituents  of  the  blood.  The 
evidence  regarding  amino  acids  and  glucose 
indicates  that  these  substances  pass  from 
mother  to  foetus  in  accord  with  the  laws  of 
osmosis  and  the  same  explanation  holds  for 
the  placental  transmission  of  the  foetal 
excretory  products.  On  the  other  hand,  both 
biological  and  chemical  data  demonstrate 
that  fats  and  lipoids  do  not  pass  the  placenta 
at  all. 
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Chart  3.  Red  corpuscle  count  (.Thompr^onj.  Vertical 
columns  show  month  of  pregnancy. 

The  inorganic  salts  of  the  plasma  CTable 
I\')  we  find  generally  to  be  in  slightly  higher 
concentration  in  the  maternal  circulation 
though  occasionally  the  values  for  mother  and 
foetus  are  identical.  An  excess  of  ash  in  the 
foetal  plasma  was  jound  in  a  single  instance, 
but  there  the  foetus  was  stillborn  and  an  atypi- 
cal analysis  was  not  unexpected.  The  re- 
sults in  normal  cases  accord  perfectly  with 
the  hypothesis  that  the  inorganic  salts  re- 
quired for  foetal  growth  pass  the  placenta  by 
osmosis  and  this  explanation,  it  would  seem, 
may  be  confidently  accepted  except  perhaps 
in  the  case  of  iron.  From  the  study  of  stained 
microscopic  sections  of  the  placenta  Hofbauer 
concluded  that  this  organ  actively  partici- 
pates in  the  transmission  of  haemoglobin  to 
the  foetus.  At  present  we  are  not  in  a  position 
to  challenge  his  statement,  but  our  results 
suggest  the  need  for  a  special  analytical  study 
of  the  iron  in  the  blood  of  mother  and  foetus 
before  Hofbauer's  views  may  be  adopted. 

The  data  regarding  moisture  obtained  for 
the  purpose  of  studying  the  placental  inter- 
change are  not  to  be  interpreted  so  readily  as 
might  be  supposed,  and  it  may  prove  helpful 
to     review     certain     accepted     physiological 


Chart  4.     -Specilic  gravity  of  whole  blood  (Thompson). 
\'ertical  columns  show  month  of  pregnancy. 

facts  before  we  discuss  the  analytical  results 
recorded  in  the  preceding  table.  The  maternal 
organism,  obviously,  must  provide  the  water 
required  not  only  for  foetal  growth  but  also 
for  the  amniotic  fiuid.  On  the  other  hand, 
foetal  waste  products  evidently  are  in  solution 
as  they  pass  through  the  placenta  to  enter 
the  maternal  circulation.  Pertinent  conditions, 
then,  require  that  water  may  move  readily 
from  either  of  the  two  sides  of  the  placenta 
to  the  opposite  side. 

The  placental  partition  meets  such  require- 
ments admirably,  and  it  functions  probably 
as  a  semipermeable  membrane.  This  con- 
clusion was  announced  by  Kroenig  and  Fueth 
on  the  basis  of  their  demonstration  of  a  similar 
freezing  point  and  consequently  an  isotonicity 
of  maternal  and  foetal  plasma.  The  same 
conclusion  was  reached  by  Slemons,  Sedgwick 
and  Kingsbury,  Campbell  and  Hunter,  and 
Plass,  who  made  a  comparative  study  of 
various  organic  constituents  of  maternal  and 
foetal  blood,  and  also  by  Cohnstein  and  Zuntz 
from  their  work  upon  the  placental  inter- 
change of  oxygen  and  carbon  dioxide. 

In  the  case  of  the  whole  blood,  our  analyses 
demonstrate  the  presence  of  relatively  more 
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TABLE  I. NORMAL  WOMEN 


Name 

Whole  Blood 

Plasma 

Moisture — per  cent 

Ash — per  cent 

Moisture — per  cent 

.Ash — per  cent 

Case  A 
Case  B 
Case  C 
Case  D 

78.9 
79.8 
So  0 

80.4 

0.8 
o.S 

0  7 
08 

90  7 
91. 1 

91  0 
01  0 

0  7 

1  .  2 
07 
0   0 

TABLE  II. PREGNANT  WOMEN 


Whole  Blood 

Plasma 

Period  of 
Pregnancy 

Case 

Age 

Para 

Moisture 

Ash 

-Moisture 

Ash 

— per  cent 

— per  cent 

— per  cent 

— per  cent 

I 

22 

in 

I  mo. 

78.3 

90  Q 

2 

29 

\ 

2  mo. 

78.6 

go 

9 

3 

31 

vin 

2  mo. 

79-8 

90 

8 

4 

31 

VIII 

3  mo. 

80.2 

0.9 

90 

9 

o.S 

26 

III 

3  mo. 

80  3 

90 

5 

6 

37 

V 

3  mo. 

82.3 

0.3s 

91 

8 

0.9 

7 

22 

II 

5  mo. 

80.7 

91 

9 

8 

19 

IV 

5  mo. 

82.5 

0.75 

92 

2 

09 

0 

26 

^• 

6  mo. 

83.8 

0.5 

91 

3 

0.6 

10 

20 

X 

6  mo. 

82.4 

0.9 

92 

2 

0.7 

II 

25 

I 

6  mo. 

81.0 

91 

3 

12 

35 

VIII 

7  mo. 

82.5 

0.6 

91 

6 

0  S 

IS 

23 

I 

7  mo. 

82.6 

0.76 

91 

8 

0.9 

14 

23 

IV 

8  mo. 

79.0 

0.65 

90 

8 

0.8 

I, 

23 

I 

8  mo. 

81.8 

16 

20 

I 

8  mo. 

81.4 

91 

2 

17 

27 

III 

8  mo. 

81. 1 

91 

S 

18 

24 

IV 

8  mo. 

82.4 

91 

9 

10 

27 

IV 

8  mo. 

80.8 

91 

3 

20 

35 

IV 

8  mo. 

80.8 

07 

90 

6 

0.97 

21 

43 

IV 

9  mo. 

So. 9 

O-  7 

90 

6 

22 

27 

IV 

9  mo. 

70.4 

0   75 

01 

4 

0  s 

2  1 

iS 

I 

0  mo. 

81.0 

01 

2 

TABLE  III. MATERNAL  BLOOD  DURING  LABOR 


Age 

Para 

Onset 

Concl 

usion 

^^'hole  Blood 

Plasma 

Whole 

Blood 

Plasma 

Case 

Mois- 

Ash 

Mois- 

Ash 

Mois- 

.'\sh 

Mois- 

Ash 

Remarks 

ture 

ture 

ture 

ture 

—per 

—per 

—per 

—per 

—per 

—per 

cent 

ce.it 

cent 

cent 

cent 

24 

24 

1 

78.6 

91   3 

80.6 

91  3 

Normal  labor 

30 

III 

82.1 

0.75 

91.8 

0.7 

79.7 

0  8 

91 .0 

o.S 

Normal  labor 

26 

27 

I 

82.6 

o.S 

QI.S 

0.8 

83.4 

0.9 

91-7 

0.95 

Pre-eclamptic  to.xxmia.  Blood  pres- 
sure iiO  mm.  hg. 

27 

38 

VIII 

79.3 

o.S 

91.  S 

0.9 

78. 8 

0.94 

91 .6 

0.93 

Preeclamptic  toxaemia.  Blood  pres- 
sure i^o  mm.  hg. 

28 

27 

I 

81.5 

91 .4 

Normal  labor 

20 

21 

I 

80.7 

91 .3 

80.2 

Normal  labor 

30 

33 

\' 

70. 7 

1 .0 

91.5 

1 .1 

Nephritic  toxa;mia  without  con- 
vulsions 

31 

28 

III 

79.3 

0.7 

91.  X 

1 .0 

80  3 

91.3 

Nephritic  toxaemia  without  con- 
vulsions 

32 

37 

III 

83.6 

0.8 

92.2 

09 

83.7 

o.S 

92.2 

0.7 

Eclampsia.  8  months.  Blood  pres- 
sure 150  mm.  hg.  Albuminuria  0.2 
per  cent. 

33 

3? 

VI 

81.9 

1 .0 

92  0 

1 .2 

81.5 

0.9 

92  .0 

0.8 

Pre-eclamptic  toxaemia.  Blood  pres- 
sure iSo  mm.  hg.    .Albuminuria.  0.; 

per  cent. 

water  in  the  maternal  specimen.  Among  the 
normal  cases,  the  average  moisture  for 
maternal  blood  was  80.5  per  cent  and  for 
foetal  76.8  per  cent.  If  the  foetus  was  alive, 
the  maternal  moisture  was  always  the  greater; 
and  this  result  clearly  would  be  explained  by 
the  red  cell  count  which  according  to  Ballan- 


tyne  is  from  a  half  to  a  million  cells  higher  per 
cubic  millimeter  in  foetal  blood.  Un  the 
other  hand,  in  the  plasma  the  slight  e.xcess  of 
moisture  is  in  favor  of  the  foetus.  Although 
the  difference  amounts  approximately  to  only 
I  per  cent,  it  is  a  consistent  difference  apply- 
ing equally  to  normal  and  complicated  cases. 
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TABLE  IV. MOISTURE  AXD  ASH  OF  MATERNAL  AND  FCETAL  BLOOD  IX  CASES  OF  NORMAL  PREGNANCY 


Para 

Whole  Blood 

Plasma 

Case 

Haemoglobin  * 

Moisture 

Ash 

Moisture 

Ash 

Remarks 

M. 

per 
cent 

F. 
per 
cent 

M. 

per 
cent 

F. 

per 
cent 

M. 
per 
cent 

F. 

per 
cent 

M. 
per 
cent 

F. 

per 
cent 

M. 
per 
cent 

F. 
per 
cent 

34 
35 

36 

37 

38 

39 

40 

41 

42 

I 
II 

II 

II 

III 

V 

I 
I 
I 

52 

71 

59 
59 
70 
78 
50 
64 
56 

85 
93 

88 

87    . 

98 

105 

85 

97 

95 

81.3 
80.2 

78.2 

So. 6 
790 

82.7 

81.0 

76.7 
79-2 

73  9 

78.0 
75  9 

77.7 

771 

0.65 
0.8 

0.8 
0.9 
00 

0-73 

0.8 
0  95 

0.8 

0.75 

O.Q 
0.65 

91   9 
91 .0 

91   2 
91.7 
CO  6 
91.9 
gi  .6 
91-5 

92  2 
92  9 

92.7 

92  3 

92.1 

92 .6 

93  0 
92  .0 

0.6 
09 

0.9 
09 
09 

0.5 

0.6 
08 

06 
07 
0.6 

0.69 

Normal  labor.   Foetal  head  soft. 

Normal  labor.   Foetal   head   moderately 

hard. 

Normal  labor.    Fcetal    head  moderately 

hard. 

Normal  labor.   Foetal   head    moderately 

hard. 

Normal  labor.     Foetal  head  moderately 

hard. 

Forceps.    Ether  anaesthesia.    Foetal  head 

hard. 

Forceps.    Ether  anaesthesia.    Foetal  head 

soft. 

Forceps.    Chloroform  anaesthesia.    Fcetal 

head  hard. 

Forceps.     Ether  anaesthesia.     Stillbirth. 

Foetal  head  hard. 

♦Haemoglobin  estimations  were  made  with  the  Dare  instrument.  The  results  serve  to  show  the  disproportion  in  the  hjemoglobin  of  the  bloods 
but  the  method  does  not  yield  absolutely  accurate,  quantitative   determinations. 


TABLE    V. MOISTURE    AND    ASH  OF    MATERNAL   AND    FCETAL    BLOOD    IN    CASES    OF    TOXEMIA 

PRE -ECLAMPTIC   TOX/EMIA 


Para 

Whole  Blood 

Plasma 

Case 

Moisture 

Ash 

Moisture 

Ash 

Remarks 

M. 
per 
cent 

F. 
per 
cent 

M. 
per 
cent 

F. 

per 
cent 

M. 

per 
cent 

F. 
per 
cent 

M. 

per 
cent 

F. 
per 
cent 

M. 
per 
cent 

F. 
per 
cent 

43 

I 

67 

95 

81.3 

78.8 

0.8 

1 .2 

91 .0 

92.9 

0-55 

0.5 

Marked   oedema.     Albuminuria   0.2   per 
cent.    Blood  pressure  200  mm.  hg. 

44 

I 

78 

109 

77   9 

70.7 

Moderate  oedema.    Albuminuria  0.3  per 
cent.    Blood  pressure  195  mm.  hg. 

45 

I 

82.6 
83.4 

0.75 
0.9 

91.8 
91.7 

0.8 
0.9s 

Onset  of  labor.     Slight  oedema. 
After  delivery. 

46 

VIII 

79.3 
78.8 

0.8 
0.9 

91.8 
91 .6 

0.9 
0.9 

Onset  of  labor.     Slight  oedema. 
After  deliverj'. 

47 

\T 

81.9 

81.5 

1 .0 
0  0 

92.0 
02  0 

1 . 2 
08 

24  hours  antepartum.    Moderate  oedema. 
.^fter  delivery. 

ECLAMPSIA 


48 

VIII 

62 

105 

84.5 

a78.4 
b78  6 

0.7 

ao.7 
bo  75 

92.1 

a93-4 
b93-3 

0.85 

ao.8 
bo. 6 

Marked  oedema.    Albuminuria  0.15  per 
cent.  Blood  pressure  182  mm.  hg.   Twins. 

49 

IV 

5^ 

96 

80.0 
80.7 

78.2 

0   75 
0.8 

0.9 

91.7 
92 . 2 

93   6 

09 
1 .  2 

06 

3    hours    antepartum. 

After    delivery.    Slight  oedema. 

50 

II 

69 

81.2 
82.5 

78.5 

0.97 
1 .01 

1 .21 

92.. S 
93    I 

1 .  2 

9  hours  antepartum.    Moderate  oedema. 
After  delivery. 

■  51 

I 

57 

80.0 
82.3 

91.9 
93   I 

10   hours   antepartum. 

After   delivery.    Marked  oedema. 

i2 

III 

83.6 

83.7 

0.8 

0.8 

92.2 
92.2 

0  9 

0.7 

Onset  of  labor.    Marked  oedema. 
After  delivery. 

NEPHRITIC   TOX.«MIA 


53 

VI 

38 

84.4 

1 . 2 

Marked  cederaa.  Albuminuria  0.15  per 
cent.  Blood  pressure  228  mm.  hg.  No 
convulsion.    Stillbirth. 

54 

II 

82 

770 

81.9 

Slight  oedema.  Albuminuria  0.2  per  cent . 
Blood  pressure  224  mm.  hg.  No  convul- 
sion.  Stillbirth. 

55 

III 

59 

log 

79.2 
79  5 

73  6 

90.9 
91 .6 

92.4 

11  days  antepartum.  No  convulsion. 
After  delivery.    Slight  oedema. 

S6 

V 

79-7 

I  0 

91   5 

1 .1 

Moderate  oedema.   No  convulsion. 

57 

III 

79-3 
80.3 

0-7 

91. 1 
91  3 

I  .0 

10    days    antepartum.     Slight  oedeaa. 
After  delivery-.    No  comvulsion. 
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On  a  priori  grounds  and  likewise  on  the 
basis  of  previous  analytical  work  relating 
to  the  comparative  study  of  maternal  and 
foetal  blood,  we  would  expect  an  equal  con- 
centration of  water  in  maternal  and  foetal 
plasma,  for,  as  we  have  said,  excellent  reasons 
exist  for  regarding  the  placental  partition  as  a 
semipermeable  membrane.  It  would  seem, 
then,  that  some  unrecognized  physical  or 
chemical  factor  takes  part  in  balancing  the 
osmotic  pressures  in  the  two  circulations. 

This  factor  may  be  sought  in  the  unequal 
number  of  red  corpuscles  per  unit  volume  of 
blood  in  the  two  organisms,  for  the  corpuscles 
are  not  inert  particles  in  suspension.  The  con- 
tents of  each  cell  enclosed  by  a  membrane 
must  share  in  the  adjustment  of  the  osmotic 
pressure  in  the  plasma.  jNIoreover,  we  are  not 
sufficiently  familiar  w^ith  the  soluble,  but  non- 
diffusible  substances  of  the  plasma  to  know 
what  role  they  play  in  its  water  concentration. 
Nucleon,  the  phosphocarnic  acid  which  Sfa- 
meni  isolated  from  fcetal  blood  in  amounts  of 
about  0.2  per  cent,  may  belong  in  this  cate- 
gory. In  view  of  the  possibility  of  such 
factors  acting  toward  the  reduction  of  the 
water  concentration  of  the  foetal  plasma  and 
especially  with  so  slight  a  difference  between 
the  mother  and  the  foetus,  our  results,  it 
seems,  support  the  view  that  water  passes  the 
placenta  with  equal  readiness  in  either  di- 
rection. 

In  cases  of  toxaemia,  the  ash  and  moisture 
determinations  yielded  variable  results.  Dur- 
ing the  pre  eclamptic  stage,  that  is  before  the 
onset  of  convulsions,  the  maternal  values  for 
whole  blood  and  for  plasma  are  within  normal 
hmits,  but  later  in  the  presence  of  marked 
oedema  the  water  content  of  both  is  increased. 
Venesection  with  subsequent  administration 
of  normal  salt  solution,  usually  causes  a  rise 
in  moisture.  An  illustration  of  this  phenomenon 
is  afforded  by  Case  51  in  which  the  determina- 
tions before  and  after  the  treatment  in 
question  yielded  80  and  82.3  per  cent  of 
moisture  respectively. 

From  blood  analysis  it  is  impossible  to 
distinguish  between  eclampsia  and  nephritic 
toxaemia  which  pathologists  regard  as  distinct 
entities.  Clinically,  both  are  attended  with 
albuminuria;    but    the    former    presents    a 


characteristic  liver  lesion,  the  latter  only  a 
renal  lesion.  The  tendency  toward  a  higher 
blood  moisture  appears  in  eclampsia.  How- 
ever, the  same  phenomenon  was  noted  in  a 
case  of  nephritis,  and  as  a  rule  the  blood 
moisture  varies  directly  with  the  degree  of 
oedema. 

Our  observations  of  the  ash  in  cases  of 
toxaemia  are  not  comprehensive  enough  for  a 
final  opinion.  Such  Complications  are  in- 
frequent and  to  gather  abundant  data  re- 
quires a  long  period  of  time.  However,  it  is 
our  impression  that  the  values  for  the  plasma 
ash  will  generally  be  found  high  in  patients 
who  develop  convulsions. 

CONCLUSIONS 

1.  During  pregnancy  the  w^ater  content 
of  the  blood  is  usually  found  to  be  between 
77  and  82  per  cent,  the  accepted  normal 
limits.  The  tendency  is  toward  the  upper 
extreme,  and  in  one-third  of  our  cases  this  was 
shghtly  exceeded. 

2.  Examined  month  by  month  during 
pregnancy  characteristic  fluctuations  in  the 
blood  moisture  become  apparent.  It  in- 
creases gradually  until  the  seventh  month 
and  subsequently  remains  stationary  or 
slowdy  decreases.  At  the  onset  of  labor  it  is 
approximately  the  same  as  in  the  early  weeks 
of  gestation.  The  act  of  labor  has  no  con- 
stant   influence    upon    the    blood    moisture. 

3.  The  w^ater  content  of  the  blood  and  the 
corpuscular  count  vary  inversely. 

4.  The  plasma  moisture,  examined  month 
by  month,  presents  the  same  type  of  variation 
as   that   characteristic   of   the  whole   blood. 

5.  Quantitatively  the  blood  ash  and  the 
plasma  ash  are  found  to  remain  normal  dur- 
ing pregnancy. 

6.  Eclampsia  may  not  be  distinguished 
from  nephritis  on  the  basis  of  blood  moisture. 
In  either  compHcation,  the  percentage  of 
water  may  be  great  enough  to  constitute  a 
true  hydraemia,  which  is  usually  presented  by 
cases  with  marked  general  oedema. 

7.  Identical  values  for  the  ash  in  maternal 
and  foetal  plasma  indicate  that  a  free  exchange 
of  their  inorganic  constituents  takes  place 
through  the  placenta  in  accord  with  the  laws 
of  osmosis. 
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8.  The  moisture  of  whole  blood  is  appre- 
ciably higher  in  the  mother  than  in  the  ffjetus. 

Q.  The  plasma  moistures  approach  each 
other  closely  though  by  the  method  employed 
a  difference  of  i  per  cent  in  favor  of  the  icctus 
is  found  constantly.  Some  unrecognized 
factor,  physical  or  chemical,  maintains  osmo- 
tic equiUbrium  between  the  two  circulations, 
and  water  passes  the  placental  i:>artition 
equally  well  in  either  direction. 
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AMNIOTIC   HERNIA  1 

Bv  E:\L-\NUEL  friend.  M.D.,  F..\.C.S.,  Chicago 


^MNIOTIC  hernia  so  rarely  occurs,  once 

/  \     in  about  6,000  cases,  that  brief  dis- 

^      ^  cussion  of  the  embryology  and  division 

or  classification  of  the  herniae  in  the  region 

of  the  umbilicus  will  not  be  out  of  place. 

EMBRYOLOGY    OF    THE    AMNION 

The  embryology  of  the  amnion  is  important 
in  that  it  helps  us  to  understand  the  forma- 
tion of  the  umbilical  cord  in  which  it  plays  an 
important  role  and  occasionally  of  the  um- 
bilical region  itself. 

The  amnion  is  formed  early  by  a  split  in 
the  epiblast  of  the  germinal  area,  and  accord- 
ing to  CuUen  consists  of  a  small  flaccid  sac, 
covering  only  the  posterior  surface  of  the 
embryo.  This  fills  with  fluid  and  rapidly  out- 
grows the  yoke  sac,  so  that  in  a  short  time  it 
has  entirely  surrounded  the  embryo,  wdiich 
measures  about  2.5  millimeters  in  length,  ex- 
cept where  the  yoke  sac  and  body  stalk  enter 
the  ventral  surface.  The  amnion  continues 
to  grow  so  that  the  yoke  sac  is  pushed  away 
from  the  embryo,  and  a  resulting  progressive 


constriction  at  the  site  of  the  yoke  sac  and 
body  stalk  forms  the  vitalhne  duct,  which  con- 
nects with  the  digestive  tract,  and  there  we 
have  the  formation  of  the  umbilical  cord. 
The  amnion  finally  reflects  itself  on  the  cord 
to  the  umbilicus.  About  the  tenth  week  the 
embryo  is  about  5  millimeters  long  and  con- 
tains the  differentiating  gut  in  the  cord;  the 
gut  begins  to  recede,  which  allows  a  perfect 
closure  of  the  visceral  plates,  thus  forming 
the  umbilicus. 

However,  in  rare  instances,  as  we  shall  see, 
when  the  skin  at  the  umbihcus  is  lacking,  or 
fails  to  develop  for  some  reason,  the  amnion 
covers  the  defect  and  it  is  known  as  an  amni- 
otic umbilicus,  which  allows  the  formation  of 
amniotic  hernia. 

CLASSIFICATION    OF    UMBILICAL    HERNI.iE 

Umbilical  herniae  may  be  classified  as: 

1.  Congenital  hernial  of  cord. 

2.  Amniotic  hernia, 

3.  Infantile  umbilical  hernia, 

4.  Adult  umbilical  hernia. 
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The  term  congenital  hernia  of  the  cord  is 
truly  a  misnomer  and  really  should  be  sub- 
stituted by  the  term  amniotic  hernia,  as  I 
shall  explain  from  my  brief  embryological  re- 
view. This  view  is  also  endorsed  by  Mosch- 
cowitz,  in  his  article  entitled,  ''Pathogenesis 
of  Umbilical  Hernia, "  in  which  he  states  that  a 
hernia  into  the  umbilical  cord  is  a  congenital 
malformation  and  in  no  sense  of  the  word  a 
hernia;  there  is  no  valid  reason,  therefore, 
why  this  malformation  should  be  included 
in  a  discussion  of  umbilical  hernia,  and  he  ex- 
cludes it  entirely  from  his  discussion  of  the 
subject. 

We  recall  that  about  the  tenth  week  or  so 
of  foetal  life,  as  already  stated,  the  gut  occu- 
pies part  of  the  umbiHcal  cord  which  later 
recedes  to  allow  a  complete  closure  of  the 
ventral  plates,  thus  forming  the  umbilicus. 
But  as  this  hernia  forms,  or  potentially  so 
before  the  formation  of  an  umbilicus,  the  term 
amniotic  hernia  is  correct,  inasmuch  as  the 
umbihcus  is  defined  as  a  depression  of  the 
skin,  due  to  the  formation  of  an  underly- 
ing cicatrix  which  is  left  by  throwing  off  the 
cord. 

The  coverings  of  this  tj^e  of  hernia  consist 
of  (i)  the  amnion,  (2)  layer  of  Wharton's  jelly, 
(3)  a  thin  sac  which  is  continuous  with  the 
peritoneum,  and  sufficiently  transparent  in 
most  cases  to  permit  of  the  contents  being 
seen.  The  layer  of  Wharton's  jelly  may  not 
always  be  present.  The  size  of  the  hernia 
may  vary  from  a  tiny  protrusion  to  an  almost 
complete  evisceration.  The  latter  two  or  true 
umbilical  herniae  have  for  their  coverings  (i) 
skin,  (2)  fascia  (rectus  sheath),  (3)  peritoneum 
forming  the  sac,  and  are  really  a  simple  yield- 
ing of  the  umbihcal  scar  due  to  incomplete 
closure  of  the  mesoblastic  layer  in  the  infant; 
while  the  adult  variety  is  commonly  found  in 
women  and  is  associated  with  or  without 
diastasis  of  the  recti  following  several  preg- 
nancies. Space  does  not  permit  of  a  detailed 
description  of  the  true  umbihcal  herniae  as 
compared  with  our  subject,  but  I  simply  want 
to  make  it  clear  that  a  true  amniotic  hernia  is 
one  which  consists  essentially  of  a  reflected 
amnion  with  peritoneum  which  protrudes 
from  an  incomplete  closure  of  the  abdominal 
wall. 


AMNIOTIC   UMBILICUS 

This  term  was  first  introduced  by  Nicaise  in 
1 88 1,  who  said  that  according  to  Wiederhofer 
it  is  characterized  by  an  absence  of  skin 
around  the  umbilicus,  the  defect  being  re- 
placed by  amnion  which  is  reflected  upon  the 
abdomen  from  the  cord.  In  such  cases  the 
surrounding  wall  is  generally  intact.  The 
amniotic  umbihcus  does  not  usually  interfere 
with  the  health  of  a  child.  In  a  case  men- 
tioned by  Nicaise  the  amniotic  disc  was 
gradually  closed,  being  replaced  by  scar  tissue 
and  the  umbihcus  completely  closed. 

Just  what  causes  the  defect  which  allows 
the  formation  of  this  so-called  amniotic  um- 
bilicus is  not  exactly  known.  It  may  be  due  to 
an  excess  of  amnion;  to  an  infolding  of  the 
amnion  along  the  cord  and  skin;  to  a  delayed 
recession  of  the  gut  into  the  abdomen:  to  an 
excessivelv  large  cord  or  lack  of  skin.  How- 
ever, one  of  the  first  explanations  is  that  given 
by  Runge  in  1893,  who  in  the  course  of  a  dis- 
cussion of  the  subject,  said  that  in  rare  in- 
stances there  is  a  preponderance  of  amnion 
and  a  lack  of  skin  at  the  umbilicus,  and  spoke 
of  the  condition  as  an  amniotic  umbilicus. 
Under  these  conditions  with  simply  the  am- 
nion covering  up  the  defect  in  the  skin,  the 
intra-abdominal  pressure  naturally  forces  out 
this  thin  membrane  and  forms  a  hernial  pro- 
trusion. The  size,  of  course,  will  vary  depend- 
ing on  the  amount  of  abdominal  skin  lacking 
over  this  area,  the  underlying  muscular  walls, 
and  the  increased  abdominal  pressure. 

Cullen  cites  Stewart,  who,  in  1905,  reported 
a  case  of  hernia  of  the  cord,  the  size  of  a  very 
large  apple,  in  a  well-developed  male  child. 
The  cord  dropped  off  at  the  usual  time  leav- 
ing the  sac  exposed.  The  child  did  well  and 
as  the  parents  were  anxious  that  something  be 
done,  a  plastic  was  performed  disregarding 
the  advice  of  Stewart.  The  sac  contained  a 
portion  of  the  intestine  and  the  whole  of  the 
liver  which  was  so  adherent  to  the  sac  that 
separation  was  impossible. 

In  1903,  Dr.  S.  E.  Sanderson,  of  Detroit, 
saw  a  similar  case  in  which  the  defect  in  the 
abdominal  wall  was  covered  by  a  thin  trans- 
parent membrane  through  which  the  entire 
abdominal  contents  were  clearly  visible,  while 
the  partly  developed  abdominal  wall,  composed 
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of  skin,  muscle,  and  peritoneum,  was  re- 
tracted. The  child  was  i  day  old  when  seen 
by  the  Doctor,  but  seemed  to  be  unaffected 
by  the  physical  defect.  But  the  thin  abdom- 
inal covering  began  to  dry  and  with  the  in- 
creased intra-abdominal  pressure  produced 
a  marked  hernia.  Dr.  Sanderson  felt  that  the 
time  for  repairing  this  defect  was  past,  but  as 
a  last  resort  advised  operation.  After  resect- 
ing half  of  the  liver,  the  muscles  and  skin  were 
brought  together.  The  child  withstood  the 
operation  fairly  well  but  finally  died. 

In  1913,  H.  Wellington  Y'ates.  of  Detroit, 
reported  a  case  of  an  8  months  old  child 
weighing  about  6  pounds  and  18.5  inches  in 
length  which  had  a  large  hernial  protrusion 
measuring  14  centimeters  broad  and  17  centi- 
meters long.  The  child  was  otherwise  normal. 
Xo  autopsy  was  obtainable,  but  according  to 
Yates,  the  walls  of  the  hernial  protrusion  were 
almost  transparent.  The  protrusion  consisted 
of  amnion  and  peritoneum  at  the  base  of  the 
skin,  and  was  continued  for  a  short  distance 
upon  the  sac.  the  larger  part  of  the  intestine 
being  in  the  sac.  He  also  cites  several  other 
cases  from  the  literature  in  his  reprint. 

Bonney.  in  1914,  in  the  Proceedings  of  the 
Royal  Society  of  Medicine  presented  a  speci- 
men which  consisted  of  the  umbilical  cord  on 
which  about  i  inch  from  the  umbihcus  was 
situated  a  cystic  swelling  rather  larger  than  a 
cricket  ball.  The  cyst  contained  the  major 
portion  of  the  child's  intestine  attached  to  its 
inner  surface  by  a  short  mesentery,  and  it 
communicated  with  the  peritoneal  cavity  by  a 
narrow  neck  traversing  the  short  length  of  the 
cord  that  intervened  between  the  cyst  and  the 
umbilicus.  The  practitioner  attending  the 
labor  had  ligated  and  divided  the  cord  be- 
tween the  cyst  and  the  umbihcus.  not  realiz- 
ing that  the  cyst  contained  the  intestine. 
Bonney  saw  the  case  24  hours  later  and  at- 
tempted operation  to  save  the  child's  life. 
Postmortem  examination  showed  that  nearly 
all  of  the  intestine  had  been  removed  with  the 
hernial  sac.  The  specimen  was  shown  for  its 
clinical  interest.  He  said  that  almost  every 
hernia  into  the  cord  projects  directly  from  the 
umbilicus,  and  the  intestine  in  it  can  be  seen 
through  the  wall  formed  of  the  thinned-out 
cord.    In  the  much  rarer  form  now  recorded  a 


short  length  of  the  normal  cord  intervened 
between  the  sac  and  the  umbihcus. 

The  hterature  on  the  whole  was  very  brief 
on  the  subject;  in  fact  Williams  fails  to  men- 
tion it  entirely  and  De  Lee  says:  ''Herniae 
into  the  cord  are  not  so  very  rare.  This  must 
always  be  thought  of  while  tying  the  cord  and 
if  operable  should  be  closed  immediately  to 
avoid  peritonitis. " 

On  November  30,  1919.  I  was  asked  by  Dr. 
Irving  Stein,  associate  in  the  obstetrical  de- 
partment of  Michael  Reese  Hospital  (service 
of  Dr.  Frankenthal) ,  to  see  a  baby  born  the 
day  before  at  2:30  p.m.,  which  presented  a 
large  ventral  hernia,  the  size  of  the  child's  head, 
together  with  undescended  testes.  The  his- 
tory of  the  mother  is  as  follows: 

^Irs.  E.  K.,  age  24;  nationality,  Jewish;  occupa- 
tion, housewife;  residence,  812  Paulina  Street;  date 
of  admission,  November  29,  1919,  at  11:45  a.m.; 
Il-gravida;  diseases,  none.  ]Menstruation  began  at 
age  of  15,  4  days'  duration,  moderate  amount,  no 
pains.  The  first  pregnancy  resulted  in  miscarriage 
at  three  months;  previous  laborsj  and  childbirths 
were  normal.  Father  is  living  and  well;  the  mother 
is  dead.  The  husband  is  well.  One  child,  two  and 
a  half  years  old,  is  living  and  well. 

The  child,  which  weighed  about  6  pounds,  was 
apparently  well  with  the  exception  of  undescended 
testes  and  a  large  hernial  mass  which  occupied  the 
entire  abdomen  projecting  from  the  same.  The 
mass  w'as  covered  with  peritoneum  and  amnion. 
The  amnion  seemed  to  be  retlected  on  to  the  mass 
and  contained  a  considerable  amount  of  a  straw- 
colored  fluid  (Wharton's  jelly).  Through  the  thin, 
transparent  walls  of  these  coverings  could  plainly 
be  seen  stomach,  liver,  and  intestines.  The  child 
died  on  the  second  day  and  the  postmortem  findings 
were  as  follows: 

External  e.\ami)iation.  The  autopsy  was  done  8 
hours  after  death.  The  body  was  that  of  a  white 
male  infant  47  centimeters  long.  The  skin  is  cyanotic. 
The  preputial  opening  is  small  and  the  prepuce  can 
not  be  retracted.  Arising  from  the  anterior  ab- 
dominal wall  is  a  hernial  sac  which  measures  10.5 
centimeters  in  the  longitudinal  axis,  10  centimeters 
in  the  transverse  axis,  and  7.5  centimeters  in  the 
anteroposterior  diameter.  The  normal  skin  of  the 
abdomen  extends  up  on  to  the  wall  of  the  sac  for  a 
distance  of  i  to  2  centimeters  from  the  margin  of  the 
latter.  The  rest  of  the  surface  is  covered  by  thin, 
glistening,  membranous  tissue,  which  has  a  yellowish 
color.  Intestinal  coils  can  be  felt  through  the  wall 
of  the  sac.  The  hernia  extends  from  the  ensiform 
region  to  a  slight  distance  below  the  umbilicus.  The 
stump  of  the  umbilical  cord  is  given  off  from  the 
lower  portion  of  the  sac.  at  a  distance  of  2  centimeters 
from  the  lower  margin  of  the  latter.     In  an  area  6 
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Fig.  I.   Roentgenogram  of  author's  case. 

centimeters  in  diameter  above  the  cord,  the  wall  of 
the  sac  is  separated  into  two  layers  by  a  collection 
of  fluid.  The  fluid  cannot  be  made  to  pass  beyond 
the  margins  of  the  bleb-like  area  by  pressure.  The 
thorax  is  long  and  narrow. 

Interjial  examination.  A  medium  longitudinal 
incision  is  carried  downward  so  as  to  pass  to  the  left 
of  the  attachment  of  the  hernia.  The  peritoneal 
cavity  contains  a  small  amount  of  blood-tinted  fluid 
in  which  are  fibrinous  masses.  The  pleural  and  peri- 
cardial cavities  are  normal. 

The  thymus  is  small  and  extends  to  the  superior 
border  of  the  heart. 

Heart.  The  right  auricle  and  the  cavae  are  greatly 
distended.  The  vessels  are  given  off  from  the  heart 
normally. 

Lungs.  Both  are  crepitant  and  pale.  The  fissure 
between  the  upper  and  lower  lobes  of  the  left  lung, 
and  that  between  the  upper  and  middle  lobes  of  the 
right  lung  are  not  complete. 

Abdominal  cavity.  When  the  anterior  abdominal 
wall  and  the  hernial  sac  are  dissected  away,  the  latter 
is  found  to  contain  the  pyloric  half  of  the  stomach 
together  with  most  of  the  intestinal  tract,  and  also 
the  greater  part  of  the  liver.  The  spleen  is  pulled  by 
its  attachment  to  the  fundus  of  the  stomach  so  that 
it  lies  in  the  mid-line.  The  coils  of  intestine  in  the 
hernia  are  attached  to  each  other  and  to  the  inner 
surface  of  the  sac  by  a  small  amount  of  easily  broken, 
yellowish,  plastic  exudate.  From  the  lower  portion 
of  the  anterior  surface  of  the  right  lobe  of  the  liver 
a  short,  vascularized,  fibrous  band  2  millimeters  in 
diameter  runs  to  the  inner  surface  of  the  sac.  The 
upper  portion  of  the  right  lobe  of  the  liver  is  broadly 
and  closely  attached  to  the  inner  surface  of  the  sac 
by  a  thin  layer  of  fibrous  tissue,  which  is  apparently 
the  dislocated  reflection  of  the  peritoneum  over  the 
dome  of  the  right  lobe.  The  diaphragm  is  drawn 
downward  in  the  mid-line  anteriorly,  and  apparently 
the  lengthening  and  narrowing  of  the  thorax  has  been 
caused  by  the  same  traction.  The  bladder  is  elongat- 
ed and  its  fundus  is  drawn  upward  out  of  the  pelvis 
by  the  traction  of  the  urachus,  which  runs  to  the 


Fig.  2.    Photograph  of  author's  case. 

umbilicus  included  in  the  lower  portion  of  the 
hernial  sac.  The  umbilical  vein  runs  along  the  inner 
surface  of  the  anterior  wall  of  the  hernial  sac  from 
the  liver  to  the  umbilicus.  The  left  kidney  and 
adrenal  lie  high  up  in  the  left  diaphragmatic  vault 
and  the  long  axis  runs  downward  and  outward  from 
the  mid-line.  The  right  kidney  and  adrenal  occupy 
a  similar  position  on  the  right  side.  The  renal 
vessels  and  the  ureters  take  a  normal  course.  On 
the  left  side  there  is  a  strong  anastomosis  between 
the  adrenal  and  the  renal  veins.  The  gastro- 
intestinal tract,  pancreas,  liver,  and  spleen  bear 
normal  relationships  to  each  other,  but  all  are  dis- 
located anteriorly  and  to  the  right  by  the  hernia.  It 
is  impossible  to  replace  the  organs  in  the  abdominal 
cavity.  When  the  organs  are  removed  the  abdomin- 
al cavity  is  found  to  be  short  and  small,  due  in  part 
to  lengthening  of  the  thorax  by  traction  and  in  part 
to  failure  of  the  abdominal  cavity  to  develop  because 
of  the  hernia.  The  testes,  which  are  normal,  lie  in 
the  abdominal  cavity  at  the  level  of  the  iliac  crests. 
The  umbilicus,  which  runs  over  the  lower  portion  of 
the  hernial  sac  for  a  short  distance,  is  not  otherwise 
involved  in  the  hernia.  The  well-developed  rectus 
muscles  are  separated  by  the  contents  of  the  hernia. 

The  spleen  measures  4  by  2.2  by  i  centimeter.  It 
is  dark  red  in  color  and  firm.  There  is  a  deep 
median   notch. 

The  liver  measures  8  by  6  by  3.5  centimeters.  The 
left  lobe  is  small.  The  tissue  is  dark  red  in  color  and 
is  rather  soft  in  consistency.  The  gall-bladder  and 
ducts  are  normal. 

Kidneys.  Each  measures  3.5  by  2.5  by  2  centi- 
meters.   They  appear  normal  on  section. 

Microscopic  examination.  Lung.  The  tissue  is 
incompletely  expanded  by  air. 

Spleen.  jNIalpighian  bodies  are  small  and  numer- 
ous.    The  pulp  is  moderately  congested. 

Liver.  The  liver  cells  are  swollen  and  granular. 
Veins  and  capillaries  are  distended  with  blood.  In  a 
rather  broad  zone  beneath  the  capsule  the  congestion 
is  extreme  and  has  led  to  atrophy  of  the  intervening 
cords  of  liver  cells  through  pressure. 

Kidney.  The  tubular  epithelium  is  swollen  and 
cloudy. 

Adrenal.  The  cortex  is  thick  and  contains  much 
lipoid  material. 

Intestine  The  peritoneal  surface  is  covered  by 
fibrinopurulent  exudate  and  the  vessels  of  the  wall 
are  greatly  distended  by  blood. 
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Hernial  sac.     In  sections  which  include  the  junc- 
tion of  the  abdominal  skin  with  the  thin  portion  of 
the  wall  of  the  sac,  the  skin  is  covered  by  normal 
epidermis.     The  underlying  stroma  is  cedematous. 
As  the  thin  portion  of  the  wall  is  approached,  the 
epidermis  becomes  thinner,   although   still  present 
and  still  covered  by  a  horny  layer,  but  papillae  are 
absent.     The  portion  of  the  wall  covered   by   thin 
epidermis  goes  over  into  the  membranous  portion  of 
the  sac,  the  epidermis  disappearing  and  being  re- 
placed by  a  superficial  thin  zone  of  necrosis  in  which 
tissue  elements  are  not  recognizable.     On   the  sur- 
face a  thin  horny  layer  can  still  be  distinguished  for 
a  short  distance  beyond  the  thin  epidermis.    The 
tissue  of  the  thin  portion  of  the  wall  is  markedly 
infiltrated  by  polynuclear  leucocytes,  many  of  which 
are  fragmented.     The  connective-tissue  bundles  be- 
tween the  areas  of  infiltration  are  cedematous  and 
have  lost  most  of  their  nuclei.    On  the  inner  surface 
of  the  sac,  peritoneal  membrane  is  not  recognizable, 
although  there  are  a  few  areas  covered  by  a  thin 
layer  of   degenerated  cells  which  are  suggestive  of 
peritoneal  endothelium.    In  a  section  which  includes 
the  cord  and  part  of  the  sac  wall,  the  cord  is  flattened 
and  somewhat  ovoid  in  shape.    It  contains  two  large 
blood-vessels,  an  artery,  and  a  vein.    The  cord  and 
a  thin  layer  of  sac  tissue  to  which  the  former  is 
attached  are  separated  from  the  rest  of  the  wall  by 
a  cleft-like  space,  which  is  part  of  the  lower  margin 
of    the    fluid-filled,    bleb-like   area    present    in    this 
region  and  noted  in  the  gross.     In  this  space  are 
several  hyaline,  granular,  eosin-stained,  round,  oval 
and  elongated  bodies  whose  nature  can  not  be  defin- 
itely ascertained.     They  contain  a  few  shrunken, 
elongated  nuclei.    Their  size  and  shape  corresponds 
to  that  of  degenerated  chorionic  villi,  although  noth- 
ing  is   recognizable   which   permits   the   conclusion 
that  they  are  vilH.    About  half  of  the  free  surface  of 
the  cord  is  covered  by  a  thin  layer  of  epithelium. 
This  disappears  at  each  side  before  the  area  of  attach- 
ment to  the  sac  wall  is  reached.     The  tissue  of  the 
cord  appears  degenerated,  and  that  of  the  sac  wall 
beneath  the  cord  shows  the  same  polynuclear  in- 
filtration present  elsewhere  in  the  wall.    In  a  section 
from  another  portion  of  the  margin  of  the  bleb-like 
area  of  the  sac  wall,  the  conditions  are  as  follows: 
In  a  great  part  of  the  free  surface  the  stroma  is  ex- 
posed.   In  a  still  greater  portion  the  surface  is  cover- 
ed by  a  thin  layer  of  granular,  structureless  material 
which  takes  a  deep  nuclear  stain.     In  several  areas 
the  surface  is  covered  by  a  single  layered,  very  regu- 
lar cuboidal  epithelium,   the  nuclei  of  whose  cells 
are  small  and  condensed.     In  one  place  the  cells  of 
the  covering  epithelium  are  more  flattened,   their 
cytoplasm  is  hyaline,  and  their  nuclei  are  elongated 
and  pyknotic.     Beneath  the  epithelium  the  super- 
ficial covering  layer  of  the  bleb-like  area  is  formed 
of  cedematous  and  degenerated  connective  tissue, 
throughout  which  polynuclear  leucocytes  are  scat- 
tered in  considerable  numbers.     The  lower  surface 
of  the  covering  layer  is  free  of  epithelium  in  most  of 
its  extent,  but  here  and  there  are  small  areas  covered 


by  a  single  layer  of  cells  which  are  of  about  the  same 
height  as  those  on  the  free  surface,  but  which  are 
considerably  broader.  Their  nuclei  are  large,  oval, 
and  vesicular.  Some  of  these  cells  are  considerably 
swollen;  then  their  shape  and  arrangement  are  more 
irregular.  Where  this  layer  of  cells  is  absent  the 
tissue  is  closely  infiltrated  by  polynuclear  leucocytes. 
Next  comes  the  space,  which  in  life  was  filled  with 
fluid.  The  lower  wall  of  the  space  is  formed  by  a 
layer  of  cedematous  connective  tissue  Hke  that  of 
the  upper  wall,  but  about  twice  as  thick.  Xext  the 
space  this  is  covered  by  a  single  layer  of  broad 
cuboidal  cells  like  those  present  on  the  under 
surface  of  the  upper  layer,  but  this  cell  layer  is  more 
complete  than  in  the  latter  situation.  At  the  margin 
of  the  space,  where  the  two  layers  bounding  the 
space  fuse,  cells  of  the  same  type  can  be  followed  for 
some  distance  into  the  single  layered  wall  of  the  sac, 
lying  beside  each  other  in  groups  of  two  to  four. 
The  lower  wall  of  the  space  is  more  densely  infiltrated 
by  leucocytes  than  the  upper  wall.  Upon  the  under 
surface  of  the  lower  wall,  i.e.,  the  inner  surface  of  the 
hernial  sac,  there  are  a  few  groups  of  flattened  cells 
which  have  oval  or  elongated  nuclei.  These  cells 
are  arranged  in  a  single  layer.  Loosely  attached  to 
the  greater  part  of  the  surface  is  a  layer  of  tissue 
which  is  thin  but  which  varies  in  thickness.  It  con- 
tains many  of  the  flattened  cells  which  in  places 
cover  the  inner  surface  of  the  sac.  In  addition  there 
are  also  young,  spindle,  connective-tissue  cells, 
together  with  lymphocytes  and  leucocytes.  In  one 
place  this  layer  contains  many  fluid-filled  spaces  of 
varying  size  and  shape,  apparently  dilated  lymph 
spaces.  This  layer  of  cellular  tissue  attached  to  the 
inner  wall  of  the  sac  is  apparently  proliferated  perit- 
oneal membrane. 

DISCUSSION 

The  point  of  greatest  interest  in  this  case  centers 
in  the  possible  relationship  of  the  amnion  to  the 
hernia.  If  we  accept,  as  we  must,  the  belief  that  the 
amnion  ceases  normally  at  the  placental  insertion 
of  the  cord,  it  is  necessary  first  of  all  to  establish  that 
amniotic  tissue  is  present  in  the  hernia,  since  any 
attachment  of  the  amnion  to  the  body  surface  of 
the  foetus  is  an  abnormality.  That  any  amniotic 
tissue  is  present  in  the  hernial  sac  is  difticult  of 
absolute  proof  through  the  microscopic  examinations 
made  because  of  the  degenerative  and  inflammatory 
changes  which  are  present.  That  the  body  epider- 
mis is  not  continued  over  the  surface  of  the  sac  is 
evident  from  both  the  gross  and  the  microscopic 
examination.  Except  at  the  periphery,  where  the 
skin  is  continued  up  on  to  the  sac  for  a  short  dis- 
tance, the  wall  of  the  sac  is  composed  of  connective 
tissue  incompletely  lined  internally  by  acutely 
inflamed  eritoneum  and  by  proliferating  peritoneal 
membrane.  Such  epithelium  as  is  still  recognizable, 
more  especially  in  the  region  of  the  bleb-like  area 
which  was  present  above  the  umbilicus,  is  of  the 
single  layered  cuboidal  type  and  has  the  appearance 
of  amniotic  epithelium  rather  than  of  body  surface 
epitheHum.    The  cleft-like  space  is  lined  by  similar 
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epithelium.  If  this  is  amniotic  epithelium,  it  be- 
comes difficult  to  understand  how  both  the  space 
and  the  free  surface  could  be  covered  with  such 
epithelium.  The  only  explanation  which  would 
appear  to  answer  the  conditions  found,  would  be 
adhesion  between  amnion  and  anterior  abdominal 
wall  in  the  region  of  the  hernia,  with  folding  and 
duplication  of  the  amnion  in  that  portion  of  the 
hernial  sac  which  contained  the  fluid  filled  space. 
The  case  apparently  belongs  to  the  common  type  of 
congenital  abdominal  hernia  in  which  amniotic  ad- 
hesion is  considered  the  etiological  factor. 

TREATMENT 

From  the  cases  recorded  it  is  obvious  that 
operation  immediately  after  birth  is  impera- 
tive in  order  to  save  the  child's  hfe. 

Sanderson  states,  that  the  time  to  operate 
is  immediately  after  birth  before  there  is  any 
drying  out  of  the  thin  membrane  covering  the 
abdominal  wall,  and  before  the  hernial  pro- 
trusion has  been  increased  in  size  by  accumu- 
lation of  fluid  in  the  stomach.  The  only  cases 
which  are  amenable  to  treatment  by  opera- 
tion are  those  which  are  small  enough  so  that 
their  contents  can  be  reduced  into  the  abdo- 
men and  a  closure  of  the  abdomen  effected. 
When  resection  of  liver  or  other  abdominal 
contents  is  required  the  child  usually  dies. 


Olshausen  method.  This  technique  has 
been  effective  in  small  protrusions  of  this  type. 
The  method  consists  in  separation  of  the  skin 
around  the  sac,  removal  of  Wharton's  jelly, 
and  reduction  of  the  hernia  en  masse  without 
opening  the  sac  and  suture  of  the  skin. 

Palliative.  Small  protrusions  can  be  treated 
by  carefully  cleansing  the  parts,  keeping  them 
as  nearly  aseptic  as  possible  and  applying 
pressure  to  the  hernial  tumor  by  means  of 
adhesive  plaster,  and  encircling  the  entire 
abdomen. 

SUMMARY 

Amniotic  hernia  is  a  rare  condition. 

Congenital  umbiUcal  hernia  of  the  cord  is 
a  misnomer  and  should  be  substituted  by  the 
term  amniotic  hernia. 

The  treatment,  when  resection  of  abdomin- 
al organs  is  not  indicated  is  operative  imme- 
diately after  birth;  for  small  protrusions  or  in 
case  of  failure  to  recognize  the  condition  until 
late,  is  palliative. 


I  am  deeply  indebted  to  Dr.  O.  T.  Schultz,  director  of 
the  Pathologic  Research  Institute  of  the  Michael  Reese 
Hospital  for  the  above  postmortem  and  pathologic  report 
of  this  case. 


DEPARTMENT  OF  TECHNIQUE 


THE  MANAGEMENT  OF  FRACTURES  OF  THE  FEMURS 

By  JOHN  J.  MOORHEAD,  M.D.,  F.A.C.S.,  New  York  City 

Professor  of  Surgery,  New  York  Post  Graduate  Medical  SchoDi  and  Hospital;  Visiting  Surgeon,  Harlem  and  the  Park  Hospital 


BY  common  consent  war  fractures  of  the 
femur  were  the  most  difficuU  to  manage,  the 
most  hkely  to  cause  fatalities,  the  most 
productive  of  deformity.  In  the  early  years  of 
the  war,  Sir  Robert  Jones  was  authority  for  the 
statement  that  the  death  rate  in  this  group  was  80 
percent;  this  appalling  loss  happily  was  reduced 
to  20  per  cent  in  the  later  years  of  the  fighting. 
The  grossly  compound  comminuted  infected  types 
of  fracture  of  military  service  are  very  rarely  en- 
countered in  ordinary  practice,  and  for  that 
reason  alone  many  of  the  appliances  of  great 
service  in  the  war  are  not  needed  in  peace  time. 
The  great  essential  in  the  treatment  of  war  frac- 
tures was  a  splint  that  could  be  used  with  safety, 
ease,  and  comfort  during  transport,  a  splint  like- 
wise that  would  permit  access  to  the  wound  dur- 
ing subsequent  treatment.  An  appliance  of  this 
sort  is  provided  by  the  Thomas  splint,  the 
employment  of  which  became  routine  in  the  Brit- 
ish, French,  and  our  own  army  and  unquestion- 
ably did  much  to  lower  mortality. 

The  treatment  of  fractures  of  the  largest  bone 
in  the  body  imposes  upon  the  surgeon  in  civil 
life  the  largest  responsibility,  demands  the 
maximum  of  initial  and  subsequent  care;  indeed, 
fracture  of  the  femur  is  the  high  mark  in  major 
surgery  in  the  field  of  fractures,  a  field  in  which 
deformity  and  disability  are  supposed  to  be 
inevitable. 

Practically  speaking  we  can  classify  fractures  of 
the  femur  as  they  occur  at  the  articular  ends  and 
in  the  shaft,  thus  giving  us  three  zones  of  in- 
cidence. 

The  first,  or  upper  third  zone,  may  be  said  to 
consist  of:  (i)  fractures  of  the  head  or  neck — 
capital  and  cervical  cleavage;  (2)  fractures  near 
the  trochanters — juxtatrochanteric  cleavage. 

The  second  or  middle  third  zone  consists  of  all 
fractures  of  the  shaft  between  zones  i  and  3. 

The  third  or  lower  zone  consists  of  (i)  fractures 
above  the  condyles — supracondylar  cleavage; 
(2)  fractures  of  the  condyles — condylar  cleavage. 


The  epiphyseal  groups  are  in  the  upper  and 
lower  zones  and  correspond  respectively  to  the 
cervical  and  supracondylar  varieties. 

Irrespective  of  this  zonal  distribution  there  are 
certain  important,  almost  fundamental  con- 
siderations determining  our  procedure.  The 
first  of  these  principles  is  the  recognition  that  a 
fracture  is  a  lacerated  wound  of  bone  and  peri- 
osteum and  that  there  are  always  associated 
lesions  of  contiguous  joints  in  the  form  of  syno- 
vitis, arthritis  and  tenosynovitis,  together  with 
lesions  of  the  overlying  muscles,  and  of  the  vas- 
cular and  neural  vessels.  Our  problem  then  is 
not  merely  directed  to  the  primary  bone  lesion, 
but  is  quite  as  much  directed  to  this  associated 
important  pathology.  We  recognize  also  that 
the  deformation  following  bony  cleavage  is  due  to 
disturbance  of  muscular  compensation  and  that 
we  "set"  the  bone  only  by  "setting"  the  muscles 
which  no  longer  maintain  their  accustomed  status 
as  to  origin  and  insertion. 

We  recognize  also  that  there  are  two  groups  of 
fractures  and  either  may  be  simple  or  compound. 

Group  I  comprise  those  in  which  there  is 
displacement  of  fragments,  the  displaced  or  mal- 
aligned  group. 

Group  II  comprise  those  in  which  there  is 
little  or  no  displacement  of  fragments,  the  non- 
displaced  or  aligned  group. 

In  Group  I  we  have  the  immediate  problem  of 
reduction  and  retention;  in  Group  II  our  im- 
mediate problem  is  one  of  retention  only. 

We  recognize  also  that  early  reduction  means 
easier  and  more  accurate  reduction,  and  with 
this  in  view,  preliminary  traction  is  a  great  aid 
irrespective  of  the  treatment  imposed  later. 

We  recognize  that  a  lacerated  bone  like  any 
other  laceration  heals  by  primary  union  when  the 
edges  are  well  coapted,  thus  leading  to  a  minimum 
of  callus;  but  that  non-coaptation  means  second- 
ary union  and  maximum  of  callus. 

We  recognize  that  we  can  convert  a  compound 
into  a  simple  fracture  by  mechanical  sterilization 
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that  aims  to  expose  the  fracture  site  to  vision  by 
the  exsection  of  all  bruised  or  otherwise  damaged 
tissue.  This  debridement  and  primary  suture  we 
reserve  for  selected  cases;  we  do  not  practice  it  in 
badly  comminuted  cases  nor  when  the  injury  is 
more  than  24  hours  old.  The  safest  procedure  in 
converting  any  compound  into  a  simple  fracture 
is  to  resort  to  primo-secondary  or  delayed  primary 
suture  in  which  all  the  steps  except  suture  are 
taken,  and  the  actual  suturing  is  performed  be- 
tween the  third  and  sixth  day,  when  we  are  as- 
sured clinically  and  bacteriologically  of  the  asep- 
sis of  our  wound.  An  already  infected  fracture 
is  a  problem  in  osteomyelitis,  and  the  method  of 
progressive  chemical  sterilization  must  be  our 
treatment. 

We  recognize  that  non-union  usually  means 
mal-union  brought  about  by  faulty  reduction  or 
faulty  retention  (too  loose  or  too  tight  splintage). 
The  next  commonest  source  of  non-union  is  in- 
terposition of  soft  or  hard  parts,  in  effect  a  spon- 
taneous arthroplasty.  We  do  not  believe  syphilis 
to  be  a  common  cause  of  non-union,  but  do  be- 
lieve that  cardiovascular  disease  is  a  considerable 
factor.  Likewise  focal  infection,  especially  of  the 
teeth,  is  an  element  in  this  process;  we  have  also 
had  non-union  in  those  who  never  ate  meat  or 
never  ate  vegetables.  As  to  frequency,  non- 
union of  the  femur  is  fourth  on  the  list  beginning 
with  the  tibia,  forearm,  humerus.  We  rarely 
see  non-union  in  the  fibula  despite  the  marked 
overriding  so  often  found  in  this  fracture.  This 
is  probably  due  to  the  very  large  nutrient  canal. 
Non-union  in  any  joint-fracture  except  the  neck 
of  the  femur  is  exceedingly  rare. 

We  recognize  that  the  introduction  of  non- 
absorbable material  to  act  as  an  internal  splint  is 
occasionally  necessary,  but  this  should  be  the 
last  resort  even  in  selected  cases.  The  operator 
should  possess  unusual  mechanical  skill  and  be 
prepared  to  exercise  an  ultraaseptic  technique 
in  which  all  hand  contact  with  the  wound  is 
prevented.  Infection  after  plating  or  wiring  is  a 
regrettable  occurrence  in  the  leg  or  arm;  in  the 
thigh  it  has  often  been  a  tragedy.  The  tolerance 
of  the  tissues  to  this  form  of  foreign  body  has 
frequently  been  evidenced,  but  the  majority  of 
surgeons  now  remove  the  plate  or  wire  after  it 
has  served  its  purpose. 

We  recognize  the  danger  of  applying  encircling 
plaster-of-Paris  casts  or  other  splintage  combining 
the  demerits  of  pressure,  hiding  of  the  part,  and 
rendering  joint  motion  and  massage  impossible. 
For  these  reasons,  fracture  of  the  neck  of  the 
femur  is  the  only  displaced  variety  of  fracture 
subjected  to  this  type  of  encasement. 


Fig.  I.  Plaster  spica  for  fracture  of  femur.  Note 
extent  of  abduction. 

These  are  some  of  the  essential  principles;  they 
are  the  foundations  on  which  our  treatment  is 
based.  We  will  never  obtain  standardization  or 
uniformity  of  results  until  we  agree  upon  the 
precepts  and  practice?  in  fracture  surgery  after 
the  manner  of  agreement  in  other  branches  of 
surgery. 

For  purposes  of  reduction  we  have  resort  to 
either  non-operative  or  operative  methods. 

Non-operative  or  external  reductive  methods 
consist  of — 

I.  Manual  reduction  which  is  completed  in 
one  stage; 
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Fig.  2.     Thomas  splint  in  fracture  of  the  thigh  or  leg. 
straps  fastened  to  lower  end. 


Note  adhesive  traction 


2.  Traction  and  suspension  methods  in  which 
there  are  apphed  to  the  hmb  straps  to  which 
weights  are  attached  so  that  ahgnment  is  gradu- 
ally attained; 

3.  Traction  in  the  Thomas  splint ; 

4.  Mechanical  traction  methods  as  by  the 
very  etBcient  Hawley  table. 

Operative  or  internal  reductive  methods  con- 
sist of — 

1.  Skeletal  traction  by  which  traction  is  ob- 
tained by  transfixing  the  bone  (the  Codivilla- 
Steinmann  method);  or  by  tongs  or  calipers  at- 
tached to  the  outside  of  the  bone  (the  Ransohoff 
method);  or  by  passing  a  metal  band  over  the 
bone  (the  Finochietto  method) ; 

2.  Internal  adjustment  by  direct  exposure  and 
alignment  of  the  fragments  with  or  without  fixa- 
tion by  absorbable  material  such  as  kangaroo 
tendon  or  bone;  or  non-absorbable  material  such 
as  wire,  nails,  screws,  clamps,  bands  or  plates. 

The  choice  of  the  method  of  treatment  depends 
upon  (i)  the  physique  of  the  patient;  (2)  the  site, 
extent,  and  duration  of  the  fracture;  (3)  the 
surroundings  of  the  patient  (home  or  hospital); 
(4)  the  experience  of  the  surgeon. 


Fig.  3.     Traction  1)_\-  sheet  around  ankle. 


In  the  aged,  the  infirm  or  diseased,  our  treat- 
ment will  be  directed  more  to  the  general  than  to 
the  local  condition  and  we  will  not  impose  any 
added  burden  by  our  apparatus  or  forced  re- 
straint. Recently  in  a  fracture  of  the  neck  of  the 
femur  in  a  diabetic,  a  fatality  was  doubtless 
hastened  because  I  administered  an  anaesthetic 
for  the  application  of  a  plaster  spica.  We  must 
not  forget  that  true  fracture  of  the  neck  of  the 
femur  may  occur  at  any  age  and  that  it  is  an 
incident  of  decades  more  than  decadence. 

The  second  factor,  relating  to  the  fracture  it- 
self, is  very  strongly  linked  to  the  remaining 
factors  as  to  the  place  in  which  the  patient  is  to 
be  treated  and  the  surgeon's  own  experience. 
It  is,  of  course,  advisable  that  fractures  of  the  main 
bones  should  be  regarded  as  a  hospital  problem; 
but  we  must  realize  that  a  great  many  patients 
for  a  variety  of  reasons  demand  home  treatment, 
and  this  is  especially  true  in  fracture  of  the  neck 
of  the  femur.  Further  thaii  this,  at  present  the 
interne  and  nursing  staff  in  very  few  hospitals  are 
sufficiently  trained  to  undertake  the  supervision 
of  any  case  in  which  the  apparatus  is  not  of  a  fixed 
type.  For  this  reason,  even  in  a  well-equipped 
hospital,  the  treatment  of  this  class  of  case  by 
traction  and  suspension,  or  even  by  calipers,  will 
be  limited  until  a  definite  group  of  the  attending 
staff,  and  their  assistants  intensively  focus  on 
this  important  phase  of  traumatic  surgery. 

For  all  cases  in  Group  II,  the  non-displaced  or 
the  aligned  group,  our  method  of  choice  is  a 
plaster-of-Paris  spica  for  the  neck  of  the  femur 
variety  and  molded  plaster-of-Paris  anteropos- 
terior splints  for  all  the  others. 

For  the  cases  in  Group  I,  the  displaced  or  mal- 
aligned  group,  the  method  of  choice  is  immediate 
preliminary  traction  in  a  Thomas  splint  or 
adhesive  plaster  straps  with  weights  until  per- 
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Fig.  4.  Calipers  (U.  S.  Army  tyj)e)  applied  to  condyles. 
Transfixion  pins  as  used  in  the  condylar  or  supracondylar 
areas. 

Fig.  5.  Calipers  applied — anteroposterior  and  lateral 
views  (after  Pearson). 

Fig.  6.  Calipers  inserted  and  Thomas  hinged  splint 
applied  (after  Pearson). 

manent  reduction  can  be  made  under  anaesthesia 
with  or  without  a  traction  table,  at  which  time  a 
spHt  plaster-of-Paris  spica  is  appHed.  The  earUer 
the  reduction,  the  easier  and  more  satisfactory. 
However,  experience  has  taught  that  in  some 
cases,  the  primary  attempt  at  reduction  is  wholly 
unsatisfactory  or  is  incomplete;  hence  our  rule  is 
to  make  two  attempts  before  resorting  to  skeletal 
traction  or  open  operation. 

There  are  certain  fractures  in  which  no  external 
method  of  correction  has  given  me  satisfactory 
results  and  for  want  of  a  better  name,  these  are 
called  "the  irreducibles"  and  in  these  skeletal 
traction  has  become  the  sole  resort.  This  group 
consists  of  all  supracondyloid  forms  with  typical 
backward  displacement  of  the  lower  fragment; 
all  subtrochanteric  forms  with  much  displace- 
ment; all  of  the  shaft  in  very  muscular  in- 
dividuals in  which  there  is  overlapping  of  over  an 
inch;  and  in  any  form  (except  the  neck)  in  which 
more   than   a   week   has   elapsed   without    cor- 


Fig.  7.  Thomas  splint  showing  use  of  pressure  pads  to 
correct  angular  deformity  (after  Pearson) . 

rection.  The  need  for  skeletal  traction  is  the 
greater  in  compound  forms  and  in  those  in  which 
the  cleavage  is  almost  transverse  or  of  the  smooth 
oblique  type  as  in  these  slipping  after  reduction 
may  occur.  Comminuted,  serrated,  or  spiked 
forms  are  as  a  rule  rather  readily  reduced  and  are 
much  more  likely  to  result  in  solid  union  than 
those  of  the  opposite  types. 

To  repeat  then,  all  the  reducible  varieties  are 
treated  either  in  a  plaster  spica  or  molded  plaster 
strips;  the  irreducibles  are  treated  by  skeletal 
traction,  preferably  by  the  transfixion  method. 
The  use  of  the  Buck's  extension  and  allied  appara- 
tus has  been  practically  completely  superseded  by 
other  forms  of  external  traction  in  which  the 
Thomas,  Hodgen,  or  Blake-Keller  splint  is  used. 
Apparatus  of  this  type  is  very  efficient  in  the  ma- 
jority of  cases  when  properly  applied  and  watched 
but  has  the  disadvantage  of  requiring  constant 
supervision  and  frequent  adjustment,  and  it  is 
not  by  any  means  a  method  of  choice  for  the  oc- 
casional user.  For  very  greatly  overlapped,  for 
long  standing,  and  for  most  of  the  supracondyloid 
group,  I  do  not  believe  any  method  wholly  satis- 
factory unless  traction  is  applied  to  the  skeleton 
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Fig.  8. 
Pearson) . 


Calipers  applied  for  fracture  of  the  leg  fafter 


itself,  and  for  this  purpose  there  is  the  choice  as 
between  open  operative  correction,  or  by  resorting 
to  transfixion,  the  caUpers,  or  the  stirrup. 

The  cahpers  or  tongs  have  th^  disadvantage  of 
sUpping,  even  though  penetrating  the  thickness  of 
the  cortex  of  the  bone;  this  probabihty  is  the 
greater  if  penetration  is  just  into  the  margin  of 
the  cortex,  as  so  stronsfly  advocated  and  em- 
ployed by  Pearson  in  his  admirable  war  service 
at  Edmonton,  England.  A  further  difficulty  is 
that  one  or  both  sides  of  the  calipers  will  extrude 
if  the  weights  are  released  for  an  instant — and 
this  is  an  occurrence  to  which  we  are  all  liable  in 
the  management  of  the  average  case.  In  military 
hospitals  we  had  the  advantage  of  a  staff  trained 
in  fracture  work  by  intensive  experience;  we  had 
wards  fitted  especially  for  the  care  of  that  class  of 
case;  and  best  of  all  we  had  patients  who  co- 
operated and  willingly  obeyed  orders.  Inci- 
dentally the  problem  of  the  management  of  an 
extensively  excised  and  much  compounded 
fracture  of  the  femur  is  a  very  different  problem 
from   the   management   of   the   ordinary   simple 


Fig.  0.  Walking  calipers  made  of  Thomas  splint,  the 
lower  end  of  which  is  cut  to  be  inserted  into  heel  of  a  heavy 
shoe,  as  indicated  (after  Pearson). 

fracture.  The  former  is  easy  to  reduce  because  of 
lessened  muscle  pull,  but  hard  to  retain  for  the 
same  reason;  the  latter  is  harder  to  reduce  but 
easier  to  retain. 

Because  of  these  named  difificulties  incident  to 
traction  by  straps  or  the  tongs,  preference  is  given 
to  transfixion  in  that  irreducible  group  in  which 
operation  is  the  alternative.  Open  correction  is 
never  done  unless  as  a  part  of  the  conversion  of  a 
compound  into  a  simple  fracture.  Direct  ex- 
posure and  correction  of  a  fractured  femur  in  a 
muscular  subject  is  an  operation  of  considerable 
gravity;  if  plating  or  wiring  is  added,  the  proced- 
ure is  hazardous,  especially  if  the  surgeon  is 
unfamiliar  with  an  ultraaseptic  technique  in  which 
all  hand  contact  is  prohibited. 

Transfixion  or  nail  extension  was  first  used  by 
Codivilla  of  Bologna  who  passed  a  pin  or  nail 
through  the  os  calcis  in  the  treatment  of  fractures 
of  the  thigh  and  leg.  Steinmann,  of  Berne, 
modified  the  procedure  by  penetrating  the  region 
of  the  condyles  of  the  femur,  and  the  method  is 
commonly  known  as  the  nail  extension  method  or 
the  Codivilla-Steinmann  nail  method. 
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Fig.  10.     Finochietto  stirrup  and  method  of  obtaining  traction  by  passing  it  over 
the  OS  calcis. 


METHOD  OF  INTRODUCTION 

Local  anaesthesia  is  said  to  suffice,  but  general 
narcosis  is  better.  The  knee  is  flexed  to  about  165° 
on  a  sandbag,  and  the  region  of  the  lower  thigh  to 
below  the  knee  is  shaved  and  iodinized.  If  the 
fracture  is  of  the  low  supracondylar  type,  the  con- 
dyles are  to  be  transfixed,  otherwise  the  flaring 
part  above  them  (supracondyloid  ridge)  may  be 
chosen.  If  the  condyles  are  involved,  or  if  there 
is  a  wound  in  their  proximity,  transfixion  can  be 
made  through  the  tibia  just  below  the  level  of  the 
tubercle.  The  internal  condyle  and  the  adductor 
tubercle  just  above  it  are  readily  identified  and 
serve  as  landmarks. 

Having  located  the  internal  condyle,  the  ex- 
ternal condyle  can  be  located  by  spanning  the 
limb  with  the  thumb  and  middle  finger.  If  the 
condyles  are  to  be  transfixed,  make  a  vertical 
incision  ^  inch  long  just  above  and  on  a  line  with 
the  external  condyle,  bearing  in  mind  that  the 
latter  and  the  great  trochanter  are  in  the  same 
vertical  plane.  Let  this  incision  be  made  while 
the  skin  is  drawn  upward,  and  pass  the  knife 
down  to  bone.  Withdraw  the  knife  and  pass  a 
grooved  director  along  the  incision  so  that  it 
impinges  against  the  bone.  Now  palpate  with 
the  point  of  the  director  to  determine  if  the  center 
of  the  bone  is  directlv  beneath;  this  will  avoid 


invading  the  synovial  pouch  or  the  popliteal 
space.  With  the  director  in  place,  pass  the  steel 
pin  (about  ye  inch  diameter  and  6  or  more  inches 
long)  along  the  groove  of  the  director  until  the 
point  of  the  pin  catches  in  the  bone.  Withdraw 
the  director  and  pass  the  pin  directly  through  the 
bone  at  right  angles,  using  an  augur-like  handle  or 
a  carpenter's  or  other  brace.  If  the  pin  is 
hammered  in,  splintering  may  occur.  The  as- 
sistant at  the  opposite  side  of  the  table  makes 
pressure  at  the  inner  side  of  the  limb,  and  when 
the  point  of  the  pin  impinges  the  skin  on  the  op- 
posite side,  an  incision  is  made  as  on  the  outer 
side,  and  the  point  of  the  pin  is  extruded  through 
this.  Gauze  pads  wrung  out  in  iodine  water 
(one  dram  iodine  to  i  pint  of  sterile  water)  are 
threaded  over  each  end  of  the  pin  so  that  the 
wound  is  completely  covered.  The  "spreader" 
is  then  attached,  screwed  into  place,  and  a  large 
dressing  of  dry  gauze  and  cotton  is  then  applied, 
special  padding  being  placed  to  keep  the  arcs  of 
the  spreader  from  touching  the  top  of  the  knee. 
The  pin  should  be  long  enough  so  that  at  least 
^  inch  of  it  protrudes  on  each  side. 

If  the  transfixion  is  to  be  made  through  the 
supracondyloid  ridge,  the  original  external  in- 
cision is  made  at  a  point  2  inches  above  the 
external  condyle,  the  rest  of  the  procedure  being 
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Fig.   II.      Supracondyloid    fracture    of  the  femur,    a   and 
removed  from  level  of  arrow. 


c   before,   and  b  and   d  after    reduction.     Transfixion 


identical  with  the  preceding.  When  the  patient  is 
abed,  the  knee  is  flexed  to  an  angle  of  135° 
(midway  between  a  right  angle  and  full  ex- 
tension), the  foot  of  the  bed  is  elevated  12  or  more 
inches,  and  a  weight  of  25  to  40  pounds  is  at- 
tached to  the  cord  leading  from  the  spreader 
over  the  pulley  at  the  foot  of  the  bed.  The  knees 
are  maintained  in  the  desired  degree  of  flexion  in 
a  three  piece  mattress  bed,  or  on  an  inclined 
plane  or  on  pillows — both  knees  being  at  the 
same  angle.  The  direction  of  the  traction  is  that 
of  the  plane  of  the  upper  fragment,  and  the  knee 
must  be  so  bent  that  it  hangs  free,  and  the  thigh 
must  rest  on  a  perfectly  flat  surface.  A  bent 
Thomas,  or  a  Hodgen  splint  can  be  used  if  de- 
sired. A  sock  is  to  be  glued  to  the  foot  and  a  cord 
is  fastened  to  this  leading  to  a  pulley  so  that  the 
patient  may  daily  move  his  knee  to  the  limits  of 
extension.  A  bandage  about  the  ankle  with  a 
cord  passing  to  an  overhead  pulley  will  ac- 
complish the  same  purpose.  No  coaptation  or 
other  splints  are  needed  and  the  entire  limb  is 
exposed  except  for  the  dressing  over  the  pin  and 
spreader.     Traction    is   to   be   maintained    long 


enough  to  align  the  fragments  and  attain  a  fair 
degree  of  union.  This  usually  requires  a  period 
of  from  15  to  45  days.  The  pin  will  be  loose 
enough  to  be  readily  removed  if  it  has  been  in 
situ  over  3  weeks,  otherwise  some  force  will  be 
needed  to  dislodge  it.  Removal  should  be  from 
within  out,  the  protruding  inner  end  previously 
sterilized  by  the  flame  from  an  alcohol  lamp  or  by 
iodine.  The  wounds  may  appear  more  or  less 
sloughy  or  superficially  infected,  but  this  dis- 
appears after  a  few  dressings.  A  molded  plaster- 
of-Paris  or  other  dressing  is  applied  after  the 
transfixion  is  removed  and  this  is  worn  until 
union  is  fully  attained. 

In  a  very  low  supracondyloid  fracture,  trans- 
fixion can  be  made  through  the  head  of  the  tibia, 
or  the  stirrup  over  the  os  calcis  can  be  employed. 
When  union  is  still  further  advanced,  the  patient 
is  allowed  about  on  crutches  or  in  walking  calipers 
made  of  a  Thomas  splint,  the  lower  end  of  which 
is  cut  off  and  turned  into  the  heel  of  a  heavy  shoe. 
The  absence  of  oedema,  cyanosis,  and  joint 
stiffness  is  very  striking  in  cases  thus  treated, 
and  I  am  fullv  convinced  that  union  is  hastened. 
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Fig.  12.     Refracture  supracondyloid  of  femur.     (/  and  h,  one  year  after  original  injury,     c  and  d.  transfi.xion  applied. 


The  method  was  first  used  l)y  me  in  1913  in  a 
series  of  some  14  cases  at  Harlem  Hospital; 
many  of  them  in  children.  To  date  there  has  been 
one  infection  of  the  deeper  parts  involving  the 
periosteum  cortex,  but  this  speedily  cleared  up. 
There  have  been  no  fatalities.  In  a  recent  case 
I  was  obliged  to  remove  the  transfixion  because 
the  patient  was  obstreperous  and  in  this  in- 
stance the  original  deformity  was  not  fully  over- 
come. When  the  procedure  is  properly  carried 
out  and  when  the  patient  properly  co-operates, 
reduction  is  virtually  assured.  Overcorrection 
is  not  unusual,  but  this  is  a  good  fault. 

The  merits  of  the  method  are: 

1.  It  requires  no  very  great  skill,  no  special 
instruments,  no  prolonged  anaesthesia. 

2.  It  is  adaptable  for  home  treatment  or 
where  there  are  no  especially  trained  attendants. 

3.  The  nursing  care  is  minimized  because  the 
patient  has  considerable  freedom  and  is  virtually 
in  a  semi-seated  position. 

4.  The  introduction  of  the  transfixer  at  a 
distance  from  the  actual  site  of  the  fracture  does 
not  re-traumatize  an  already  damaged  area. 

5.  The  safety  and  certainty  of  the  method 
makes  a  happy  choice  by  comparison  with  open 
operation. 


6.  It  is  relatively  painless  despite  the  resem- 
blance to  a  barbarous  custom. 

7.  It  permits  inspection  of  the  entire  limb 
and  joint  freedom. 

8.  It  combines  reduction  and  splinting  and 
once  introduced  requires  only  ordinary  super- 
vision. 

The  demerits  are: 

1.  Danger  of  infection  of  the  bone. 

2.  Damage  to  the  popliteal  vessels  and  joint 
bursae. 

These  are  elements  to  be  considered,  but  with 
ordinary  care  they  can  be  avoided. 

The  Finochietto  stirrup  or  the  Chutro  modifica- 
tion of  it  is  the  remaining  form  of  skeletal  traction. 
This  device  is  passed  over  the  concavity  of  the 
OS  calcis  but  I  have  not  found  it  as  efficient  as  the 
transfixion.  A  similar  effect  is  obtained  by  pass- 
ing a  transfixion  pin  over  or  through  the  os  calcis, 
attaching  thereto  the  same  spreader  used  in 
transfixing  the  femur. 

Management  of  fracture  of  the  femur  in  chil- 
dren less  than  5  years  of  age  is  either  by  the  over- 
head slinging  up  method  of  both  extremities  or 
by  a  plaster-of-Paris  spica.  Beyond  this  age, 
treatment  is  the  same  as  for  similar  cases  in 
adults.     The  deformity  remaining  after  the  frac- 
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Fig.  13.     a    (at  left).     Fracture  neck  of   femur   bjfore  rcducliuii. 
after  reduction  and  application  plaster  spica. 


a-c.l 


/'.    I'racturc  neck  of  femur 


ture  of  the  shaft  of  any  of  the  long  bones  in  a 
child  under  15  is  very  likely  to  be  compensated 
for  by  the  normal  growth;  but  in  joint  fractures 
this  rule  does  not  pertain,  especially  if  the  epiphys- 
is has  been  involved  and  hence  joint  fractures 
require  a  greater  degree  of  accurate  coaptation 
than  shaft  fractures. 


Fig.  14.  a.  Ju.xta-epiphjseal  fracture  before  reduction. 
/'.  Ju.xta-epiphyseal  fracture  after  reduction.  Note 
unusual  anterior  displacement  of  lower  fragments. 


Our  duty  does  not  end  when  reduction  is  at- 
tained or  union  is  accomplished;  indeed  the  after- 
care may  be  as  important  as  the  initial  or  imme- 
diate care.  Early  massage  and  motion  are  es- 
sential if  we  aim  to  prevent  adhesions  in  joints, 
tendons,  or  muscles,  and  this  sort  of  prophylaxis 
will  forestall  an  end-result  that  may  be  quite  as 
crippling  as  that  which  follows  shortening  or 
bowing  of  bone.  Weight -bearing  should  not  be 
l)ermitted  until  solidity  of  union  has  been  well 
tested  by  repeatedly  noting  the  reaction  to  forci- 
ble massage  and  motion,  followed  by  similar  su- 
pervision after  the  patient  has  been  allowed 
guardedly  to  walk  prescribed  distances.  The 
former  rule  of  permitting  weight-bearing  only 
after  a  lapse  of  from  6  to  12  months  must  be 
modified,  if  we  apply  a  form  of  treatment  that 
immobilizes  the  limb  only  a  few  weeks  instead  of 
3  months.  If,  when  we  remove  the  apparatus, 
our  patient  no  longer  has  an  atrophy  from  disuse 
and  pressure,  and  if  there  are  no  joint,  tendinous 
or  joint  adhesions,  and  if  there  is  little  or  no 
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cedema  or  cyanosis,  assuredly  that  patient  is  ready 
for  duty  much  earlier  than  the  patient  who  has  a 
united  fracture  but  a  shriveled  limb,  stiff  joints, 
and  tendons,  and  a  boggy  blue  extremity. 

COXCLUSIOXS 

1.  Treatment  of  fracture  of  the  femur  starts 
with  first  aid  designed  to  place  the  limb  at  rest  in 
traction  in  a  Thomas  splint,  or  in  traction  straps 
with  weights  attached.  Ambulance  surgeons  and 
first  aid  men  should  be  supplied  with  Thomas 
splints. 

2.  The  patient  and  not  the  fracture  will  de- 
mand most  attention  in  the  feeble  or  diseased. 

3.  Any  method  that  does  not  combine  re- 
duction with  early  massage  and  motion  fails  to 
give  the  maximum  service. 

4.  The  former  idea  that  deformity  and  dis- 
ability are  inevitable  in  femur  fractures  should  be 
abandoned. 

5.  Two  attempts  at  reduction  should  be  made 
before  skeletal  traction  or  open  operation  is 
performed. 

6.  For  the  non-displaced  and  reducible  group, 
plaster-of-Paris  (spica  or  molded)  is  an  efficient 
form  of  splintage. 

7.  In  the  irreducible  group  described,  skeletal 
traction  by  transfixion  offers  safe,  efficient  method. 

8.  This  fracture  entitles  the  patient  to  a  high 
grade  of  surgical  care  and  exacts  from  the  sur- 
geon a  degree  of  diligence  and  skill  at  least  equal 
to  that  necessary  in  the  management  of  many 
other  major  surgical  problems. 

9.  Fractures  have  been  too  much  slighted  by 
surgeons  and  for  that  reason  the  fracture  field  is 
being  encroached  upon  by  orthopedists  who  by 
their  training  are  better  fitted  for  th2  after-care 
than  for  the  initial  cara  of  this  acute  variety  of 
traumatic  surg;rv. 


Fig-  15- 
end-result. 


Unreduced  sui)racund\loid  fracture  of  femur, 


ID.  There  is  great  need  for  standardization  and 
uniformity  in  fracture  work  and  in  no  group  is 
this  more  necessary  than  in  fractures  of  the 
femur. 
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BONE   PIN   GRAFTS   IX    UNUNITED  FRACTURES  OF  THE  LOWER  JAW 


Bv 

Formerly  Major,  M.  C 


ROBERT  E.  SOULE,  M.D.,  F.A.C.S.,  Newark,  New  Jersey 

,  U.  S.  Army,  Chief  of  Surgical  Service.  U.S.  General  Hospital  No.  41,  Staten  Island,  New  York. 


SIMPLE  fractures  of  the  lower  jaw  with  no 
loss  of  bone  substance  are  easily  controlled 
by  properly  fitted  dental  splints,  but  in  un- 
united fractures,  with  or  without  loss  of  bone, 
other  methods  such  as  bone  inlay  grafts,  either 
applied  to  the  external  surface  or  inserted  along 
the  inferior  border  of  the  ramus,  must  be  em- 
ployed in  order  to  obtain  bony  union  of  the  frag- 
ments. 

The  use  of  the  bone  inlay  necessitates  a  wide 
dissection  of  soft  tissue  to  expose  the  external 
surfaces  of  the  fragments  for  a  sufficient  distance 
each  way  to  permit  forming  a  gutter  for  the  re- 
ception of  the  graft.  The  fragments  must  be 
further  traumatized  by  boring  holes  for  the  graft 
retention  sutures,  two  to  four  in  each  fragment. 
The  possibility  of  injury  to  dental  roots  and  nerves 
must  be  considered  as  well  as  the  careful  adapting 
of  the  graft  to  its  bed,  the  ramus  not  being 
thick  enough  or  deep  enough  to  permit  of  the 
usual  freedom  of  application  as  in  the  case  of 
similar  usage  of  the  inlay  bone  graft  in  fractures 
of  the  long  bones. 

Where  the  bone  inlay  graft  is  applied  to  the 
lower  border  of  the  ramus  a  similar  dissection  of 
the  soft  parts,  as  in  the  preceding  technique,  is 
necessary  to  expose  a  sufficiently  accessible  field. 
Care  in  this  instance  must  be  exercised  in  splitting 


the  ramus  from  below  upward  so  that  the  split 
fragments  will  hold  a  bone  graft  between  them 
securely.  Here  a  comparatively  thin  graft  is 
necessary  as  there  is  a  limit  to  which  the  longi- 
tudinal split  halves  can  be  spread  without  tearing 
off  one  or  the  other  halves  of  the  ramus.  The  graft 
is  then  secured  in  position  by  sutures  passed 
through  holes  drilled  through  the  fragments,  from 
without  inward,  and  tied  over  the  graft,  snugly 
apposing  bony  surfaces,  thus  securing  the  splint 
effect  of  the  graft. 

To  avoid  as  many  as  possible  of  the  objection- 
able features  of  the  bone  inlay  methods  above 
referred  to  and  at  the  same  time  to  secure  the 
most  satisfactory  results,  the  writer  has  devised  a 
technique,  the  ease,  rapidity,  and  accuracy  of 
application  of  which  appeals  decidedly.  There  is 
a  minimum  of  traumatism  to  the  fragments,  a 
minimum  of  pain  and  discomfort  to  the  patient 
following  the  procedure,  a  perfect  alignment  of 
the  fragments,  and  an  absolute  fixation  of  the 
fracture. 

Briefly,  this  method  consists  of  drilling  along 
the  lower  border  of  the  fractured  fragments  from 
before  backward  with  the  motor  drill,  beginning 
and  ending  well  away  from  the  fracture  itself, 
while  the  fragments  are  held  in  true  alignment. 
The  anterior  fragment  is  previously  fixed  to  the 


Fig.  I.  Ca~c  2.  Roentf^enogram  taken  just  before 
operation  showing  separation  and  position  of  fragments, 
upward  and  inward  displacement  of  posterior  fragment. 


Fig.  2.  Case  2.  Roentgenogram  taicen  following 
genous  dowel  graft  insertion. 


auto- 
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upper  jaw  b}-  proj)erly  molded  dental  splints  ce- 
mented to  the  crowTis  of  the  teeth  and  wired  to- 
gether to  secure  proper  dental  occlusion. 

The  fractured  area  is  exposed  through  a  skin 
incision,  below  and  along  the  ramus  of  the  jaw, 
the  posterior  fragment  seized  and  drawn  into 
proper  alignment  with  the  anterior  fragment  and 
held  by  bullet  forceps  in  the  hand  of  an  assistant. 
The  fragments  arc  drilled  for  the  required  dis- 
tance. The  drill  is  disengaged  from  the  motor  and 
left  in  situ  in  jaw  fragments  while  the  section  of 
cortical  bone  is  being  removed  from  the  tibia 
and  shaped  in  the  motor-driven  dowel  shaper 
accurately  to  correspond  to  the  diameter  of  the 
drill.  The  bone  dowel  is  grasped  at  one  end  with 
strong  forceps,  the  posterior  fragment  again  held 
steady  in  position  by  the  assistant,  the  drill  with- 
drawn by  the  operator,  and  the  bone  dowel  pin 
immediately  inserted  and  driven  home  by  a  few 
taps  from  the  mallet.  The  diameters  of  the  drills 
I  have  used  are  three-sixteenths  and  one-fourth 
inches  with  dowel  shapers  to  correspond,  depend- 
ing upon  the  age  of  the  patient  and  the  thickness 
of  the  jaw  fragments.  Should  the  judgment  of 
the  operator  deem  it  advisable,  a  second  dowel  can 
be  inserted  above  the  first  and  in  the  same  manner. 

No  graft  retention  sutures  are  required  nor 
further  traumatism  to  jaw  fragments.  The  soft 
parts  are  drawn  down  over  the  field  operated 
upon  and  the  skin  sutured  by  continuous  sub- 
cuticular or  mattress  suture,  suitable  dressings 
applied,  and  tube  feeding  or  soft  feeding  instituted 
as  space  between  the  jaws  will  permit. 


Case  i.  J.  D.,  age  3  years.  As  the  result  of  a  fall  three 
months  ago,  there  was  an  ununited  fracture  of  the  lower 
jaw  at  the  position  of  the  second  incisor  and  canine  tooth, 
right,  which  were  lost. 

When  brought  to  my  attention  the  patient  showed  a 
sinus  discharging  externally  from  the  seat  of  fracture. 
There  had  been  an  attempt  to  fix  the  fracture  by  wiring 
the  fragments,  which  attempt  had  failed.  There  was  poor 
occlusion  of  the  teeth  and  consequent  distortion  of  the 
face. 

The  wire  was  removed  and  sinus  healed,  following  which 
a  three-sixteenths  inch  bone  pin  graft  removed  from  the 
patient's  tibia  was  imbedded  by  the  writer's  previously 
described  technique,  securely  fixing  the  jaw  fragments. 
The  patient  left  the  hospital  in  1 2  weeks,  with  firm  union 
of  fragments  and  good  dental  occlusion. 

Case  2.  A.  N.,  age  19  years.  Ununited  fracture  lower 
jaw,  right,  result  of  machine-gun  bullet  wound  9  months 
ago,  penetrating  also  the  left  cheek  and  breaking  out  several 
teeth  in  upper  left  jaw,  also  lacerating  the  tongue.  The 
patient  was  also  wounded  by  machine-gun  bullets  in  four 
other  parts  of  the  bod\%  two  in  the  right  leg,  one  in  the  right 
hip  and  one  in  subclavicular  space  with  exit  through  the 
axilla.  He  wa:s  taken  prisoner  and  the  bullet  in  the  hip 
removed  in  a  German  hospital.  Three  months  later  he 
arrived  in  an  Allied  hospital  where  his  jaw  was  operated 
upon  with  improved  function. 

When  the  patient  was  brought  to  my  attention  the 
tongue  was  found  to  be  healed  to  the  jaw  scar  on  the  right 
side,  interfering  with  speech  and  deglutition;  right  jaw 
showed  nonunion  and  loss  of  about  one-half  an  inch  of 
bone  substance  and  also  four  teeth  with  displacement  up- 
ward of  posterior  fragment  marked  loss  of  dental  oc- 
clusion and  of  symmetry  of  facial  contour. 

The  tongue  was  freed,  and  a  bone  pin  graft,  one-fourth  of 
an  inch  in  diameter,  removed  from  the  tibia,  was  inserted, 
using  the  writer's  technique  previously  described.  There 
was  little  disturbance  following  operation  and  the  con- 
valescence was  uneventful.  X-ray  taken  3  weeks  after 
the  bone  implant  was  made  shows  graft  in  good  position. 
Eight  months  later  union  was  firm. 
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A  METHOD  OF  APPLYING  RADIUM  IN  CASES  OF  OESOPHAGEAL  CANCER 

By  p.  p.  VINSON,  IM.D.,  Rochester,  Minnesota 

The  Mayo  Foundation  and  ISIayo  Clinic 

THERE  is  no  condition  in  which  the  prog-  offers    the    unfortunate    patients    the    shghtest 

nosis  is  more  grave  than  in  carcinoma  of  chance  of  cure  should  be  thoroughly  tested, 
the  oesophagus,  and,  since  such  cases  are  of         Radical  operations  on  the  oesophagus,  in  an 

relatively    frequent    occurrence,    anything    that  effort    to   remove   the   growth,   have   been   uni- 


Fig.  I.     Measuring  the  distance  of  the  obstruction  from  Fig.  2.     Dilating  olive  guided  on  the  thread  by  a  flexible 

the  incisors.  spiral. 
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a.  b 


Fig.  3.     j\Iain  portion  of  the  apparatus. 


Fig.  4.     The  apparatus  just  .before  passing  the  distal  Fig.  5.     The  apparatus  in  place.    The  whalebone  staflt 

olive  through  the  stricture.  has  been  withdrawn. 
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versally  unsuccessful  owing  to  the  inaccessibility 
of  the  lesion  and  the  usual  poor  general  condition 
of  the  patient.  Dilatations  afford  only  temporary 
benefit,  and  gastrostomy  is  a  nuisance  both  to 
the  surgeon  and  to  the  patient;  at  best  it  simply 
prolongs  a  most  unhappy  and  hopeless  existence. 

In  an  effort  to  help  some  of  these  patients  who 
are  in  seemingly  hopeless  conditions,  we  began 
the  use  of  radium  in  selected  cases  in  which  the 
lesion  was  not  extensive. 

The  majority  of  patients  who  come  under  ob- 
servation have  had  such  restricted  diets  that  they 
are  very  weak,  and  it  is  advisable  to  dilate  the 
stricture  forcibly  so  that  food  may  be  taken  before 
treatment  is  begun.  Treatment  is  not  attempted 
on  any  patient  who  has  complete  oesophageal 
closure,  and  who  is  unable  to  swallow  the  silk 
thread  which  is  so  necessary  as  a  guide  in  oeso- 
phageal instrumentation. 

The  patient  first  swallows  four  or  five  yards  of 
silk  thread,  button-hole  twist,  as  described  in 
previous  jiapers  by  Plummer.^  With  this  as  a 
guide  a  plain  oUve  (Fig.  i)  on  a  whalebone  staff  is 
passed  down  to  the  stricture  and  the  distance  of 
the  obstruction  from  the  incisors  is  carefully  noted. 
No  attempt  is  made  to  dilate  with  this  olive.  The 
dilating  olives  are  then  used  as  shown  in  Figure 
2;  a  flexible  wire  spiral  guides  the  olives  on  the 
thread.  The  previous  measurement  on  the  staff 
shows  when  the  spiral  has  passed  the  stricture  and 
pressure  can  be  made  without  fear  of  puncturing 
the  oesophagus,  a  frequent  complication  occurring 
in  the  blind  instrumentation  of  the  oesophagus. 
Aftci  the  dilatation  has  been  carried  to  40  or  50 
F.,  the  patient  is  urged  to  take  fluids  and  semi- 
solid food  for  several  days  before  treatment  is 
begun.  For  the  first  24  hours  the  dysphagia  may 
be  as  noticealile  as  before  the  dilatation,  but  after 
the  traumatic  oedema  subsides,  there  is  usually 
a  marked  amelioration  of  symptoms.  Following 
this,  the  radium  exposures  are  begun  by  the  aid  of 
the  apparatus  devised  by  Plummer. 

The  main  portion  of  the  apparatus  (Fig.  3) 
is  made  of  brass;  a  shows  an  opening  into  which 
a  whalebone  staff  fits  rather  snugly,  but  not  too 
tightly.   At  its  margins  are  two  small  perforations 

'Plummer,  H.  S.  The  value  of  a  silk  thread  as  a  guide  in  oesophageil 
technique.  Surg.,  Gynec.  &  Obst.,  1910,  x,  519-523;  Technique  of  the 
examination  of  oesophageal  lesions.  Tr.  Sec.  Surg.,  Am.  M.  Ass., 
1910,345-353. 


through  which  is  passed  a  doubled  heavy  fish  line. 
It  is  essential  that  the  margins  of  these  perfora- 
tions be  smooth  in  order  that  they  may  not  cut 
the  fish  line,  b  represents  a  solid  knob  al)Out  55 
F.  in  size,  c  is  drilled  out  so  that  the  walls  are 
I  millimeter  thick,  and  this  section  is  7  millimeters 
wide  and  4  centimeters  long.  The  radium  is 
placed  in  this  cavity  and  d  is  screwed  fast.  Onto 
d  is  screwed  the  dilating  olive  and  spiral,  using  an 
olive  large  enough  to  necessitate  some  force  in 
passing  it  through  the  stricture.  The  distance  of 
the  growth  from  the  incisor  teeth  is  measured 
from  the  distal  end  of  the  dilating  olive  on  the 
staff  and  the  measurement  on  the  staff  is  marked 
by  a  piece  of  adhesive. 

The  apparatus  is  passed  down  the  oesophagus, 
guided  by  the  swallowed  thread,  and  when  the 
measured  point  is  on  a  level  with  the  incisor 
teeth  the  obstruction  is  noted  (Fig.  4).  Moder- 
ate pressure  forces  the  dilating  olive  beyond  the 
malignant  process,  and  after  passing  it  down  3 
inches,  another  obstruction  is  encountered.  This 
is  b,  the  knobbed  portion  of  the  apparatus  made 
large  enough  so  that  it  will  not  pass  through  the 
stricture.  The  lower  olive  prevents  the  instru- 
ment from  passing  up,  and  the  upper  prominence 
prevents  it  from  going  down  (Fig.  5).  Thus  it 
remains  in  position  for  as  long  as  is  desired.  The 
staff  pulls  out  and  the  long  fish  line  is  left  hang- 
ing outside  the  mouth.  When  it  is  desired  to 
discontinue  the  exposure,  the  instrument  may  be 
displaced  upward  by  firm,  slow  pulling  of  the 
heavy  thread.  This  is  facilitated  by  making  the 
pull  over  the  index  finger  inserted  far  into  the 
oropharynx.  The  first  exposure  is  usually  of 
from  3  to  4  hours,  and  later  exposures  are  from 
14  to  16  hours,  using  50  milligrams  radium  salt, 
or  its  equivalent  in  emanations.  About  three 
exposures  are  used  at  the  present  time,  in  addi- 
tion to  the  Coolidge  tube  treatments.  Larger 
doses  may  be  used  at  a  later  date. 

The  patient  is  perfectly  comfortable  with  the 
radium  in  place,  and  the  only  complaint  made 
after  the  treatment  is  the  ordinary  soreness  in 
the  throat  which  usually  accompanies  such 
manipulations. 

Sufficient  time  has  not  elapsed  to  report  any 
results  from  the  use  of  radium  in  cases  of  oeso- 
phageal cancer,  but  these  will  be  reported  later. 
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THE  TREATMENT  WITH  RADIUM  OF  CANCER  OF  THE  BLADDER 

With  Report  of  a  Case 
By  HOWARD  .\.  KKLLV.  -M.D..  F.A.C.S.,  and  ROBERT  M.  LEWIS,  M.D..  Baltimore 


IT  is  bul  a  short  time  since  a  patient  suffering 
with  haematuria  rested  in  the  hands  of  the 
general  practitioner  or  internist,  attributing 
such  remissions  as  she  might  enjoy  to  the  medi- 
cine she  chanced  to  be  taking.  Great  stress  was 
laid  on  the  importance  of  examining  the  urine  to 
determine  the  source  of  the  bleeding.  If  the 
blood  was  bright  red,  the  lower  tract  was  re- 
sponsible; while  if  the  blood  was  intimately 
mixed  with  the  urine,  or  if  ureteral  clot  casts 
appeared,  the  kidneys  or  ureters  were  held  guilty, 
and  appropriate  medication  was  prescribed.  Now, 
however,  for  two  decades  cystoscopy  and  the 
ability  to  examine  the  ureters  and  kidneys  has, 
let  us  give  thanks  as  we  declare  it,  entirely  altered 
not  only  all  former  methods  of  diagnosis  but  of 
treatment  as  well,  and  treatments  have  become 
direct,  purposeful,  and  aggressive. 

Of  the  various  causes  of  blood  in  the  urine,  a 
bladder  tumor  is  the  commonest.  In  the  older 
days  there  was  no  treatment  for  this  condition, 
but  with  the  modern  development  of  surgery, 
running  pari  passu  with  diagnosis,  it  has  been 
found  possible  to  resect  the  bladder  with  the 
tumor  in  occasional  suitable  cases,  and  fairly 
good  results  have  been  secured.  For  three  rea- 
sons, however,  radical  excision  can  not  always  be 
the  method  of  choice;  the  operation  may  be 
impossible  on  account  of  the  site  and  extension  of 
the  growth.  The  operation  is  often  formidable 
and  dangerous,  considerations  of  age  and  physical 
condition  having  weight,  and  again  it  is  followed 
by  recurrence  with  notable  frecjuency. 

Beer's  attack  upon  bladder  tumors  with  high 
frequency  current  was  epoch-making.  It  has  the 
great  advantage  of  being  nearly  free  from  risk, 
and  frequently  yields  brilliant  results  when 
applied  to  benign  papillomatous  growths.  It 
is  regrettable  that  high  frequency  has  not  also 
helped  us  as  we  at  first  fondly  hoped,  in  attacking 
malignant  tumors  as  well.  In  a  large  percentage 
of  these  cases  the  growth  is  found  on  the  trigo- 
num,  which  also  prohibits  any  attempt  at  re- 
moval, as  experience  shows  that  recurrence  is 
well-nigh  universal. 

In  radium,  however,  our  experience  has 
shown  that  we  have  an  effective  means  of  treat- 
ing at  least  some  of  these  malignant  growths  of 
the  bladder. 


Let  us  describe  the  method  and  cite  a  case  in 
point.  The  simplest  plan  consists  in  a  direct 
application  of  the  tube  containing  the  radium  or 
emanation  to  the  tumor.  This  is  most  easily  and 
satisfactorily  accomplished  in  the  case  of  a  woman 
through  the  Kelly  cystoscope.  With  the  patient 
in  the  knee-chest  posture  and  an  air-distended 
bladder,  one  can  see  the  growth  as  easily  as 
the  uvula  in  the  mouth,  and  can  also  just 
as  easily  apply  the  radium  on  the  end  of  a 
sound  close  against  the  tumor.  In  this  way  we 
have  treated  a  number  of  cases  of  vesical  carci- 
noma with  some  excellent  results. 

As  a  rule  the  emanation  ecjuivalent  of  a  gram 
of  radium  is  used,  and  the  treatment  is  given  for 
from  three  to  ten  or  more  minutes.  Vesical 
irritation  is  not  noted  unless  the  applications 
are  made  directly  to  the  infiltrated  vesical  wall. 
Such  treatments  can  be  given  from  one  to  four 
times  in  a  fortnight.  Raised  papillary  malignant 
tumors  of  the  bladder  can  also  be  handled  hy 
direct  applications  of  radium  on  the  surface,  with 
a  good  chance  of  getting  a  satisfactory'  permanent 
result. 

As  a  rule  the  application  of  radium  checks  the 
bleeding  promptly;  if  it  fails,  a  superficial  ful- 
guration  of  the  oozing  area  ends  it. 

The  infiltrative  type  of  bladder  cancer  is 
confessedly  harder  to  handle,  and  its  treatment 
calls  for  unusual  judgment  and  nicety  in  methods 
of  attack.  In  a  woman  with  a  trigonal  involv- 
ment,  the  infiltration  is  often  felt  and  outlined 
through  the  vaginal  wall,  and  here  we  can  easily 
establish  cross-fire  treatment,  increasing  greatly 
the  direct  raeliation  of  the  diseased  area  and 
avoiding  irritation  of  the  bladder  mucosa.  The 
application  of  a  gram  of  radium  at  one-fourth  or 
one-half  inch  distance  from  the  vaginal  wall  for 
from  one-half  hour  to  2  hours,  in  addition  to  the 
intravesical  treatment,  would  constitute  an 
average  radiation.  This  can  be  repeated  in  from 
4  to  6  weeks.  If  the  amount  of  radium  used  is 
less,  the  duration  of  the  treatment  should  be 
correspondingly  longer. 

Finally,  we  have  a  third  useful  means  of  radia- 
tion at  our  disposal.  Instead  cf  applying  radium 
or  emanation  over  the  bladder  or  vaginal  side 
of  a  growth,  one  can  implant  a  capillary  glass 
tube  containing  emanation  directly  in  it.     For 
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this  purpose  one  cf  us  (R.  M.  L.)  has  devised  a 
special  instrument  described  in  a  previous  article. 
Usually  5  centimeters  or  more  of  emanation  is 
imbedded  and  permanently  left  in  place. 

A  short  summary  of  a  case  of  infiltrative 
bladder  carcinoma,  now  apparently  well,  serves 
to  illustrate  the  general  scheme  of  treatment. 

On  January  i8,  1919,  patient,  woman,  age  59,  W.,  was 
referred  by  the  courtesy  of  Dr.  W.  Sinclair  Bowen,  Wash- 
ington, D.  C,  giving  a  history  of  the  passing  of  bright  red 
blood  in  the  urine  for  three  months,  present  every  time 
on  voiding;  nycturia  3;  no  pain.  Xo  uterine  or  other 
haemorrhage;  otherwise  well. 

Cystoscopic  examination:  knee-chest  position,  Kelh- 
cystoscope;  \'ertex,  posterior  wall,  right  and  left  walls 
normal.  On  base,  beginning  at  internal  orifice  of  urethra, 
on  the  inter-ureteric  ridge,  is  a  dark  colored,  bossed, 
ragged  growth,  encroaching  on  the  left  ureteral  orifice, 
about  cherrj'  size,  measuring  2/5  centimeters  antero- 
posterior, and  about  3  centimeters  from  side  to  side,  and 
extending  from  urethra  in  front,  back  to  left  lateral  wall. 
Constant  bleeding  makes  view  difficult.  On  vaginal  ex- 
amination a  hard  growth  the  size  of  a  lima  bean  is  felt 
in  the  anterior  wall  to  left  of  mid-line  behind  the  trigonum; 
otherwise  vagina  and  pelvic  organs  appear  normal. 

Treatment:  January  21,  1919,  4  areas  of  the  growth 
were  treated  by  direct  application  of  tube  containing 
1167  mc.  of  radium  emanation,  i  minute  each.  January 
22,  1919,  1029  millicuries  were  applied  to  vaginal  wall 
behind  the  growth.  Filtration  ^4  inch  of  felt,  brass  tube 
2  millimeters  in  thickness. 


January  24,  1919,  1167  millicuries  were  applied  dircrlly 
to  one  area  in  the  bladder  3  minutes  in  brass  tube. 

February  7,  1919,  676  millicuries  were  applied  on  sound 
2)4  minutes,  intravesical  treatment. 

Februar\-  17,  1919,  vaginal  examination  shows  mass 
3  b}'  2  centimeters  in  the  anterior  vaginal  wall. 

]\Iarch  3,  1919,  examination  shows  separation  of  a 
slough  and  diminution  in  size  of  area  of  ulcer.  Treatment, 
344  millicuries  4  minuies    inplied  to  growth  in  bladder. 

April  I,  1919,  100  millicuries  in  an  open-ended  sound, 
greatly  reducing  the  usual  filtration,  applied  directly 
to  growth  foi  2  minutes  through  the  Kelly  cystoscope. 
Cystoscopic  examination  shows  great  improvement.  The 
area  of  infiltration  is  i}4  by  i  centimeter  in  size.  On 
vaginal  examination  the  nodule  is  felt  to  be  about  ^  by  ^2 
centimeters. 

April  22,  1919,  212  millicuries  on  sound  was  held  directly 
to  the  growth  in  the  bladder  for  5  minutes. 

May  I,  1919,  199  millicuries  in  open-ended  sound  i 
minute  against  tumor,  through  the  cystoscope.  Again  the 
growth  is  noted  as  much  smaller.  Nothing  felt  on  vaginal 
examination. 

June  13,  1919,  nothing  felt  on  vaginal  examination. 
Cystoscopic  examination  shows  on  left  base  near  vesical 
cornu  a  small  granulation  5  millimeters  in  diameter; 
adjacent  to  this  a  linear  white  scar,  2  centimeters  long. 

Treatment  to  area  of  granulation  583  millicuries  on 
sound  for  5  minutes  directly  against  the  tumor. 

July  24,  1919,  bladder  entirely  normal  except  for  white 
scar  at  site  of  former  disease.  Treatment,  972  millicuries 
to  scar  4  minutes.  Since  this  time  we  have  seen  patient  at 
intervals.  She  has  continued  entirely  well  up  to  the  time 
of  writing  (February  13,  1920).  There  has  been  no  further 
haematuria  and  do  frecjuency  of  voiding. 
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ACTINOMYCOSIS    OF    THE    LOWER    LIP 

Dr.  John  R.  Harger:  This  man  is  53  years  of 
age,  and  came  under  my  observation  a  few  months 
ago.  He  gave  a  history  of  having  been  on  a  farm 
for  3  or  4  weeks  last  August,  visiting  his  son.  Pre- 
vious to  this  time  he  had  been  in  good  health.  About 
the  middle  of  October  he  noticed  a  lump  in  his  lower 
lip  on  the  left  side.  This  lump  increased  gradually 
in  size.  It  was  not  painful,  but  a  little  tender  to 
touch.  Eventually,  however,  it  annoyed  him  be- 
cause it  reached  a  size  sufficiently  large  to  project 
a  little.  Examination  showed  the  mass  to  be  about 
the  diameter  of  a  quarter.  It  was  not  attached  to 
the  mucous  membrane  nor  skin;  it  was  not  circum- 
scribed; it  was  slightly  tender;  it  did  not  fluctuate, 
and  did  not  seem  to  be  quite  hard  enough  to  be 
malignant.  As  it  was  not  attached  to  the  mucous 
meml)rane  or  skin,  I  did  not  think  it  was  malignant, 
but  thought  it  might  be  inflammatory  in  character. 
I  advised  him  to  have  a  little  of  the  mass  removed  for 
section.  I  removed  a  piece  and  found  distinct  signs 
of  inflammatory  action.  It  was  not  circumscribed 
and  manipulation  caused  a  whitish,  purulent  mate- 
rial to  escape.  I  did  not  remove  a  V-shaped  piece 
of  the  lip  because  I  did  not  think  it  was  malignant, 
but  I  did  remove  a  small  amount  of  mucous 
membrane  to  provide  for  a  better  closure  of  the 
wound.  Microscopic  section  showed  the  ray  fungus. 
The  man  apparently  had  contracted  the  infection 
during  his  short  stay  on  the  farm. 

I  have  brought  this  man  here  for  two  reasons: 
First  of  all,  because  of  the  rare  condition,  and  be- 
cause I  am  seeking  information.  So  far  as  I  can 
ascertain,  treatment  in  such  cases  is  not  satisfac- 
tory. I  believe  that  if  this  infection  should  recur 
I  would  advise  the  patient  to  have  a  complete  resec- 
tion of  the  lip.  At  the  present  time  there  is  no 
evidence  of  recurrence  and  only  a  small  scar  on  the 
lip  is  seen.  I  would  like  to  inquire  if  any  of  the  mem- 
bers have  had  experience  in  treating  cases  of 
actinomycosis  with  radium  or  X-ray. 

Dr.  PHEinsTER:  Has  the  patient  been  given  any 
iodide  of  potash? 

Dr.  Harger:  Yes,  but  he  has  not  been  very 
faithful  in  returning.  When  he  came  back  the  first 
time  he  showed  no  evidence  of  a  recurrence,  and  I 
have  not  pushed  the  iodide  of  potash. 

Dr.  a.  J.  Ochsner:  Some  twenty  years  ago  we 
learned  through  Professor  Bollinger  who  had  been 


a  veterinary  surgeon  that  if  we  treat  cases  of  actin- 
omycosis exactly  as  the  disease  is  treated  in  cows, 
the  patients  will  recover  just  as  regularly.  If 
patients  with  actinomycosis  are  given  enormous 
doses  of  iodide  of  potassium,  say  90  grains  at  each 
dose  three  times  a  day,  8  hours  apart,  in  half  a  pint 
of  milk  followed  immediately  by  a  pint  of  hot  water, 
the  remedy  will  get  into  the  circulation  promptly 
without  causing  gastric  disturbance.  This  should 
be  done  for  four  days,  then  omitted  for  a  week,  and 
then  repeated  again  until  there  has  been  no  sign  of 
the  disease  for  at  least  one  month.  These  cases  will 
get  well  in  our  experience  if  this  plan  is  carried  out. 
Small  doses  of  potassium  iodide  do  no  good. 

We  had  two  cases  of  actinomycosis  last  week, 
one  abdominal  and  one  of  the  neck,  and  they  are 
responding  to  this  treatment  very  promptly. 

It  is  important  to  repeat  this  treatment  once  or 
twice  a  month  after  the  patient  has  apparently 
completely  recov^ered,  in  order  to  destroy  any  stray 
points  of  infection  which  may  not  have  been  reached 
during  the  primary  treatment. 

In  two  cases  in  which  this  after-treatment  was 
neglected  we  had  recurrence  because  there  was 
evidently  an  abscess  which  contained  the  ray  fungus 
or  its  spores  at  a  point  to  which  the  blood  stream 
had  not  carried  the  potassium  iodide. 

Dr.  Kellogg  Speed  read  a  paper  entitled, 
"Carcinoma  of  the  Pancreas." 

OSTEOMYELITIS 

Dr.  a.  J.  Ochsner  read  a  paper  on  osteo- 
myelitis.   (See  p.  263.) 

DISCUSSION 

Dr.  Carl  Beck:  There  are  very  few  surgeons 
who  have  had  the  experience  of  Dr.  Ochsner  in 
regard  to  acute  osteomyelitis.  I  have  had  com- 
paratively Httle  experience  Avith  cases  of  acute 
osteomyelitis,  but  I  have  studied  very  carefully  the 
subject  of  chronic  osteomyehtis. 

In  the  history  of  osteomyelitis  Celsus  has  a  very 
interesting  chapter  on  this  subject.  He  speaks  of  a 
swelling  appearing  on  the  lower  portion  of  the  leg. 
and  says  that  the  swelling  festers.  He  takes  his 
probe,  goes  in  and  finds  rough  bone  and  says  that 
bone  is  diseased  and  dead,  and  a  hot  iron  must  be 
inserted  in  the  cavitv  and  the  tissue  burned  until 
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the  dead  bone  works  out.  Healing,  he  says,  will 
not  take  place  until  all  dead  bone  is  removed. 
That  is  a  crude  way  of  describing  the  same  methods 
we  are  employing  today. 

It  is  also  interesting  to  note  that  Pasteur  was  one 
of  the  first  to  recognize  and  speak  of  sore  throat, 
carious  teeth,  and  other  local  infections  as  causes  of 
osteomyelitis.  In  one  of  his  early  works  Pasteur 
spoke  of  what  he  called  osteitis  furunculosa.  From 
a  furuncle  on  the  hand  an  abscess  developed  in  the 
bone,  and  he  speaks  of  furunculosis  of  the  bone. 
Quite  a  number  of  modern  authors  have  also  quoted 
this  observation.  Scientifically  and  technically  it 
has  been  developed  only  in  the  last  few  years  by 
Rosenow  and  experimentally  demonstrated  as 
correct. 

As  far  as  therapy  of  acute  osteomyelitis  is  con- 
cerned, the  treatment  described  by  Dr.  Ochsner  is 
ideal.  Very  often  bone  that  seems  absolutely  dead 
and  useless,  the  removal  of  which  will  cause  an 
opening  of  channels  through  which  sepsis  may  be 
transmitted  and  death  follow,  will  recover. 

In  chronic  cases  I  have  also  followed  the  older 
methods  of  treatment  by  the  Mosetig-Moorhof 
plug  and  have  not  been  successful,  and  I  have  come 
to  the  conclusion  that  a  cavity  in  a  bone,  after  all 
necrotic  material  has  been  removed,  cannot  be 
successfully  made  aseptic.  It  may  be  possible  in  a 
very  exceptional  case  to  make  it  aseptic,  but  ab- 
solute asepsis  cannot  be  assured  by  any  process, 
neither  by  fire  nor  by  chemical,  because  such  agents 
do  not  pentrate  deeply  enough  to  destroy  the 
infected  material.  Therefore,  I  have  long  given  up 
any  attempt  to  close  such  cavities  with  any  foreign 
material. 

In  a  recent  number  of  the  Annals  of  Surgery  there 
appears  an  article  by  Martin  who  implanted  fat 
into  such  cavities.  This  method  under  rare  con- 
ditions may  be  successful.  The  cavity  may  also  be 
filled  with  blood  clots. 

In  our  experience  we  have  found  it  absoluteh- 
necessary  to  reduce  a  cavity  to  a  surface,  whether 
by  the  use  of  epithelial  skin  flaps  or  skin  grafts. 
Secretion  must  be  stopped  in  order  to  heal  the 
cavity.  In  many  instances  this  is  difficult  to  do.  In 
a  cavity  of  the  femur,  tibia,  or  humerus,  it  is  easy, 
but  when  you  have  to  deal  with  an  osteomyclitic 
cavity  close  to  a  joint,  or  osteomyelitis  of  the  spine 
or  ribs,  it  is  sometimes  very  difficult  to  obhterate 
the  cavity.  The  introduction  of  flaps  along  channels 
is  almost  impossible. 

I  showed  those  who  visited  our  clinic  this  morn- 
ing two  interesting  cases  from  which  I  learned  a 
new  lesson  in  dealing  with  these  cases.  The  opera- 
tive treatment  of  fractures  has  become  more  fre- 
quent. Many  surgeons,  as  you  know,  operate 
early,  and  as  a  result  of  their  surgical  manipulations 
produce  osteomyelitis  which  is  harder  to  heal  than 
osteomyelitis  from  infection.  I  stated  this  morning 
that  I  should  judge  about  lo  per  cent  of  all  cases  of 
osteomyelitis  coming  under  our  observation  are 
due  to  badly  treated  fractures.    The  result  is  newlv- 


formed  bone  and  a  lot  of  cavities  around  the  frac- 
tured ends  of  bone,  and  these  are  very  diflicult  to 
heal.  I  have  learned  that  it  is  necessary  sometimes 
to  cut  all  of  the  muscles.  In  one  case  this  was  done 
with  the  anterior  muscle  of  the  femur  in  order  to 
get  down  to  the  cavity.  In  another  case  I  cut  all 
muscles  from  the  side  of  the  femur  in  order  to 
make  the  cavity  as  shallow  as  possible  in  treating 
the  osteomyelitis. 

It  is  difficult  to  treat  a  cavity  of  the  hip-joint.  I 
had  a  case  of  osteomyelitis  on  which  the  late  Dr. 
Senn  operated  eighteen  years  ago.  Following  his 
operation  of  removal  of  the  head  of  the  femur  the 
girl  had  a  chronic  osteomyeHtis  with  a  discharging 
fistula  of  the  hip-joint.  It  would  not  heal  until 
I  removed  the  lateral  portion  down  to  the  osteo- 
myelitic  cavity,  which  was  closed  by  a  flap. 

Dr.  Edwin  W.  Ryerson:  My  experience  with 
acute  osteomyelitis  is  quite  limited.  I  have  treated 
perhaps  22  or  25  cases.  I  was  much  interested  to 
hear  what  Dr.  Ochsner  had  to  say  about  spUtting 
the  periosteum.  It  hardly  seems  to  me  offhand 
that  it  would  be  a  rational  thing  to  do  because  the 
focus  of  infection  is  in  the  medullary  cavity,  and  I 
should  think  an  opening  ought  to  be  made  through 
the  cortex  of  the  bone;  but  his  results  are  so  con- 
vincing that  at  my  next  opportunity  I  shall  try  it. 
In  many  cases  of  acute  osteomyehtis  we  have  at- 
tempted to  do  too  much.  It  should  not  be  done, 
as  Dr.  Ochsner  and  Dr.  Beck  have  said.  We  should 
give  the  bone  a  chance  because  the  reparative  prop- 
erties of  bone  are  excellent,  even  in  the  presence  of 
infection.  In  a  case  of  osteomyelitis  of  the  tibia, 
I  should  feel  more  like  making  a  narrow  cut  through 
the  cortex  of  the  bone  to  the  limit  of  the  extent  of 
the  disease.  It  would  seem  to  me  that  would  be  a 
little  safer,  but  Dr.  Ochsner's  conclusions  are  very 
interesting  and  well  worth  considering. 

With  reference  to  chronic  osteomyelitis,  it  is  one 
of  the  most  striking  examples  in  surgery  of  the 
differences  of  opinion  of  different  operators.  A 
number  of  years  ago  I  read  a  very  comprehensive, 
careful,  well  considered  article  by  Simmons,  of 
Boston,  which  was  published  in  the  Boston  Medical 
and  Surgical  Journal,  in  which  he  expressed  the 
belief  that  if  we  could  select  the  proper  time  for 
taking  out  the  entire  shaft  of  the  bone  which  was 
osteomyclitic,  we  should  get  in  every  case  a  com- 
plete reformation  of  the  entire  shaft  of  bone.  I 
have  seen  three  cases  of  complete  reformation  of  the 
entire  tibia  in  which  the  bone  was  entirely  destroyed 
to  the  epiphyses.  The  epiphyses  are  never  involved, 
at  least  early,  in  the  disease,  and  it  is  always  hmited 
to  the  diaphysis.  In  these  three  cases  of  which  I 
have  personal  knowledge,  the  entire  tibia  was 
reformed.  In  another  case  upon  which  I  operated 
we  did  not  get  a  reformed  tibia,  and  it  was  evident 
we  had  waited  too  long  and  expected  too  much  of 
the  osteogenetic  remains  of  the  bone.  That  case 
had  to  be  treated  by  bone  grafts,  after  a  complete 
craterization  of  the  cavity,  reducing  the  cavity 
to  an  open,   almost  flat  surface,   which   forms  the 
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most  important  part  of  the  modern  treatment  of 
chronic  osteomyelitis. 

The  reason  the  Mosetig-Moorhof  spermaceti 
plug  has  failed  so  often  in  the  hands  of  those  who 
have  used  it  is  because  it  is  almost  impossible  to 
stop  the  bleeding  in  the  thick  shaft  of  the  bone 
which  we  have  exposed.  I  have  tried  it  very  often 
and  have  never  yet  been  able  to  stop  the  bleeding, 
completely,  and  if  you  put  in  a  Mosetig-lNIoorhof 
plug  and  allow  bleeding  to  take  place  underneath, 
there  is  always  a  failure.  It  is  impossible,  as  Dr. 
Beck  says,  for  us  to  clean  out  all  the  infective  foci 
in  the  shaft  of  the  bone;  you  can  nearly  do  it,  and 
you  think  3'Ou  do  it  by  chemicals  or  heat,  and  yet 
the  various  methods  of  filling  bone  cavities  at  the 
time  of  operation  with  spermacetic  compounds,  or 
paraffin,  or  petroleum  compounds,  almost  always 
fail.  We  had  a  good  many  cases  at  Fort  Sheridan 
operated  on  by  various  men  A  series  of  cavities 
were  filled  with  living  material,  pedunculated  flaps  of 
muscle  or  fat  being  used.  This  is  more  rational  than 
to  allow  such  cavities  to  fill  with  blood  clot,  because 
a  blood  clot,  after  it  has  once  clotted,  has  very  little 
resistance.  It  does  not  resist  infection,  while  Hving 
muscle  will  resist  infection  to  quite  a  marked  extent. 
If  we  simply  put  skin  into  these  deep  cavities,  as  in 
the  tibia,  the  result  is  an  adherent  scar.  The  skin  is 
apt  to  be  so  adherent  as  to  cause  the  patient  incon- 
venience. I  think  however,  filling  up  the  cavity 
with  skin  is  much  better  than  not  filling  it  at  all. 

I  am  not  optimistic  about  the  old  cases  of  osteo- 
myeUtis  of  the  femur  because  I  have  seen  some  that 
had  been  operated  on  many  years  ago  by  some  of 
our  most  distinguished  surgeons  These  cases  are 
still  discharging  and  still  need  proper  craterization, 
but  a  man  rather  hesitates  to  take  out  half  of  an 
osteomyelitic  femur,  which  is  what  should  be  done 
to  cure  the  case.  You  dislike  to  do  it  and  you 
content  yourself  by  taking  out  a  narrow  canal  of 
bone  which  does  not  work.  If  you  have  an  osteo- 
myelitic femur  you  may  as  well  take  a  motor  saw 
and  split  the  femur  in  half,  all  the  way  up,  and  leave 
only  a  shallow  canal  for  the  other  half  of  the  bone. 
These  cases  will  usually  then  get  well  if  you  drain 
them  properly  for  a  long  time. 

Dr.  John  R.  Harger:  I  would  Hke  to  say  a  word 
or  two  regarding  Dr.  Ochsner's  explanation  of 
recurrence  in  chronic  cases  of  osteomyelitis.  I  have 
had  several  cases  of  chronic  osteomyelitis  in  the 
past  year  that  have  extended  over  a  period  of  from 
10  to  25  years.  Dr.  Ochsner  offered  the  explanation 
that  these  recurrences  were  probably  due  to  foci  of 
infection  in  the  teeth  or  tonsils.  It  seems  to  me 
they  were  more  likely  due  to  latent  foci  of  infection 
in  the  bone.  In  chronic  osteomyelitis  the  shaft  of 
the  bone  is  increased  in  density;  the  blood  supply  is 
much  more  limited  than  in  normal  bone,  and  the 
chances  for  infected  emboli  to  enter  has  very  much 
decreased.  However,  should  they  enter,  the  bone 
would  likely  be  more  susceptible  to  infection. 

In  closing  these  cavities,  I  have  found  invariably 
that  if  the  cavitv  is  reduced  to  a  surface  and  filled 


up  in  some  way  with  soft  living  tissue,  whether 
muscle,  fascia,  or  skin,  it  will  close. 

Recently  I  had  a  case  which  extended  over  a 
period  of  21  years,  with  an  acute  exacerbation  in 
the  end  of  the  tibia,  so  dangerously  near  the  knee- 
joint  that  I  felt  very  much  afraid  it  would  enter 
the  joint.  It  was  located  back  of  the  tuberosity 
so  near  the  joint  I  could  not  reduce  the  cavity  to  a 
surface.  I  took  a  portion  of  the  fascia,  muscle,  and 
fat  along  the  outer  side  of  the  leg,  leaving  the  pedicle 
attached  at  the  knee  and  filled  the  cavity.  The  flap 
lived  and  granulated  sufticiently  to  fill  the  cavity. 
This  was  done  3  months  ago,  and  the  cavity  is  still 
closed. 

Dr.  Coleman  G.  Buford:  Some  years  ago  I  had 
a  subperiosteal  resection  for  osteomyelitis  in  which 
regeneration  was  incomplete  near  the  middle  of  the 
shaft  and  it  was  necessary  to  put  in  a  bone  graft 
to  fill  the  gap.  The  tibia  which  had  thus  far  re- 
generated, was  weak  and  thin  and  after  the  insertion 
of  the  bone  graft,  was  unfit  for  full  weight  bearing, 
but  after  a  httle  use,  bone  hypertrophy  rapidly 
took  place  and  the  shaft  became  much  larger  and 
useful.  There  was  almost  no  subsequent  longitu- 
dinal growth  of  this  regenerated  diaphysis,  but  the 
fibula  grew  and  its  head  became  displaced  upward, 
giving  the  appearance  of  an  angulated  bow  leg.  I 
found  that  I  could  repair  this  deformity  in  part,  by 
cutting  the  tibia  transversely,  making  traction, 
thus  bringing  down  the  head  of  the  fibula  and  elon- 
gating the  tibia  and  straightening  the  leg.  A  bone 
graft  was  inserted  in  the  tibial  gap;  I  thought  that 
this  would  have  to  be  repeated  from  time  to  time 
until  full  growth  was  estabhshed.  As  far  as  our 
work  went,  this  case  was  a  success,  but  we  finally 
lost  track  of  the  patient. 

I  quite  agree  with  the  remarks  of  Dr.  Beck,  and 
while  I  have  tried  everything  suggested  to  fill  the 
craters,  covering  a  period  of  25  years,  I  have  failed 
many  times  to  obtain  permanent  healing,  but  began 
to  have  very  much  better  success  after  I  learned 
either  to  remove  the  diaphysis  in  cases  where  the 
bony  shaft  was  almost  or  wholly  damaged  beyond 
fair  prospects  of  repair  or  to  reduce  the  cavity  to  a 
surface,  the  plan  suggested  by  Dehelly  who  ad- 
dressed us  several  months  ago.  In  such  extensive 
cases  of  osteomyelitis  of  the  shaft,  three  planes  are 
removed  by  the  chisel  or  circular  saw.  The  soft 
parts  fall  in  and  regeneration  begins.  Last  July  I 
operated  upon  a  boy  who  had  been  suffering  from 
diffused  osteomyelitis  of  the  shaft  of  the  tibia  for 
many  months.  I  did  the  operation  I  mentioned, 
leaving  the  posterior  plane  of  the  tibia  only,  and 
was  much  surprised  at  the  rapidity  with  which  repair 
took  place.  In  a  comparatively  short  time  a  new 
tibia  had  regenerated,  almost  perfect  in  shape  and 
size. 

Dr.  Ochsner  has  given  us  a  very  valuable  lesson 
in  osteomyelitis  in  connection  with  the  matter  of 
splitting  the  periosteum.  When  he  first  called  my 
attention  to  it  a  good  many  years  ago,  I  looked 
upon  the  method  with  some  misgivings,  but  later  a 
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child  was  brought  into  the  hospital  with  diffused 
inv'oh^eraent  of  the  shaft  of  the  humerus.  From 
the  X-ray  picture  I  thought  that  the  entire  shaft 
was  dead.  The  child's  life  certainly  appeared  to  be 
in  great  danger,  and  it  seemed  to  me  that  nothing 
less  than  a  total  resection  of  the  diaphysis,  leaving 
the  wound  open,  would  result  in  saving  this  child. 
The  parents  refused  all  treatment  except  incision. 
I  made  an  extensive  incision  of  the  periosteum  as 
advised  by  Dr.  Ochsner  and  to  my  astonishment 
the  patient  recovered.  At  one  time  the  wound  was 
all  healed  over  and  his  arm  very  shapely,  but  later 
a  sinus  appeared  from  which  I  extracted  a  small 
sequestrum,  after  which  it  healed. 

Dr.  Kellogg  Speed:  I  have  never  published  a 
paper  on  the  subject  of  acute  osteomyelitis  but  in 
1Q14  I  operated  within  a  few  weeks  5  cases  of  acute 
osteom3-eUtis,  4  of  the  humerus,  and  i  of  the  femur. 
Based  on  the  pathology  of  a  rapid  extension  of  the 
process  in  the  medullary  cavit}-,  as  shown  in  the 
specimens,  the  periosteum  was  reflected,  and  there 
was  performed  complete  subperiosteal  resection  of 
the  shaft.  Two  of  the  humeri  developed  perfect 
bone,  perfect  arms.  The  third  was  nearly  perfect, 
and  9  months  afterward  the  patient  fell  and  broke 
the  newly  formed  shaft  and  it  reunited  in  due  course. 
In  the  fourth  humerus  we  had  more  or  less  bony 
regeneration,  but  it  was  not  perfect.  The  femur 
case  was  not  satisfactory,  and  a  bone  transplant  had 
to  be  inserted  later. 

At  that  time  I  formulated  certain  rules  of  my  own, 
and  they  were  about  as  follows:  First,  when  a  bone 
is  subperiosteally  resected,  extension  must  be  put 
on  the  limb  to  keep  it  stretched  out  to  its  former 
length,  for  obvious  reasons.  In  putting  stress  on  the 
periosteum  you  stimulate  it.  The  periosteum  should 
be  kept  dilated  and  distended  at  or  about  its  former 
size,  stimulating  the  formation  of  bone  from  the 
cambian  layer,  so  that  new  bone  will  approximate 
old  bone  in  size.  We  do  that  by  packing  gutta  percha 
in  the  periosteum.  Some  operators  sew  the  perios- 
teum together;  it  collapses  and  makes  a  fibrous  band 
in  a  few  weeks.  It  must  be  dilated  in  a  position  of 
physiologic  activity.  These  cases  must  be  kept  in 
extension  for  a  long  time  until  bone  forms  firmly 
enough  to  take  up  the  stress  of  muscle  contraction. 

After  operating  on  these  five  cases,  I  have  not 
performed  complete  subperiosteal  resection  on  any 
case  since.  I  believe  what  Dr.  Ochsner  tells  us,  that 
dead  bone  acts  as  a  splint  and  will  take  care  of  itself 
in  the  process  of  regeneration.  I  think  a  gutter 
should  be  made  and  the  bone  drained  in  the  man- 
ner that  he  described. 

Dr.  Carl  B.  Davis:  In  resecting  the  entire 
diaphysis  of  the  shaft  in  children  and  in  adults,  I 
should  like  to  call  attention  to  a  paper  by  Stiles, 
read  at  the  Los  Angeles  meeting  of  the  American 
Medical  Association,  and  published  in  the  Journal 
of  the  American  Medical  Association,  in  which  he 
gave  the  statistics  of  numerous  cases  of  resections 
of  various  types,  and  showed  that  the  tibia  and  other 
bones  will  regenerate  when  the  shaft  is  taken  out 


from  one  epiphyseal  line  to  the  other.  We  ought  to 
differentiate  between  children  and  adults  in  con- 
sidering these  cases.  In  the  majority  of  cases  in 
children  the  bone  will  regenerate  when  the  shaft  is 
taken  out  from  one  epiphyseal  line  to  the  other,  but 
in  most  adults  this  will  not  be  the  case. 

Dr.  Roger  T.  \'aughax:  In  most  articles  on 
osteomyelitis  one  does  not  see  much  written  about 
the  pathology  found  in  the  different  cases,  and  there 
is  not  much  said  usually  about  how  to  handle  the 
different  varieties  of  acute  osteomyelitis.  The 
tendency  seems  to  be  for  the  individual  surgeon  to 
treat  all  his  cases  alike.  I  see  every  now  and  then 
such  cases  as  Dr.  Ochsner  has  described  where  there 
is  pus  between  bone  and  periosteum,  but  no  focus 
in  the  bone  itself  so  far  as  one  or  two  exploratory 
driUings  indicate.  In  such  cases  I  am  at  a  loss  to 
know  whether  I  am  dealing  with  a  suppurative 
periosteitis  or  whether  there  is  some  small  focus  of 
osteomyeHtis  present  which  I  have  failed  to  locate 
and  ought  to  hunt  for  further.  If  we  are  dealing  in 
such  cases  with  a  suppurative  periosteitis  merely, 
of  course  there  is  no  particular  necessity  of  opening 
up  the  marrow  of  the  bone,  but  when  exploratory 
drilling  reveals  medullary  pus,  I  have  hitherto 
followed  the  commonly  accepted  practice  of  open- 
ing up  widely  and  draining. 

In  a  second  type  of  acute  osteomyelitis  one  finds 
on  splitting  open  the  periosteum  that  pus  is  oozing 
in  droplets  from  the  surface  of  the  bone — "sweating 
pus"  as  it  has  been  called — such  pus  is  evidently 
under  pressure  from  the  inside  of  the  bone  and  when 
pus  is  under  pressure  I  cannot  help  feeling  that  the 
abscess  cavit}'  ought  to  be  laid  wide  open  and  the 
pus  evacuated  freely.  That  has  been  my  practice 
in  such  cases  up  to  the  present  time. 

There  is  still  another  type  of  bone  pathology  in 
which  subperiosteal  pus  is  found.  The  pus  may  be 
seropurulent,  seroha?morrhagic  or  thick  and  puru- 
lent; but  when  the  cortex  of  the  bone  is  chiseled 
away  no  bleeding  takes  place  from  the  medullary 
cavity  which  appears  red  and  haemorrhagic  instead 
of  normal  fatty  or  lymphoid  marrow.  I  interpret 
this  finding  as  a  medullary  thrombosis.  What 
should  one  do  in  a  case  Hke  that?  Is  pus  going  to  be 
formed  eventually  and  should  the  whole  medullar>' 
cavity  be  opened  wide,  or  should  we  be  satisfied  to 
pack  only  the  external  wound  and  leave  the  throm- 
bosed mass  undisturbed?  I  am  in  a  quandry  about 
such  cases  and  have  tried  both  methods  without 
seeing  much  difference  in  the  results.  I  should  like 
to  know  what  Dr.  Ochsner  does  in  such  cases. 
Certainly  he  would  be  justified  in  not  opening  up 
the  medullary  cavit}'  in  such  cases  if  he  could  be 
certain  that  medullary  suppuration  would  not  ensue. 

Dr.  Norman  Kerr:  I  would  like  to  speak  of  our 
experience  in  Hospital  No.  41,  where  we  had  about 
50  cases  come  under  our  obser\'ation.  In  the  first 
place,  we  injected  the  osteomyelitic  focus  with  zinc 
chloride,  followed  by  20  per  cent  alcoholic  solution  of 
methylene  blue  stain.  Then  we  did  the  radical 
operation,    as    explained    by    Dr.    Beck    and    Dr. 
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Rycrson,  of  using  a  flap,  if  necessary.  In  three  such 
cases  we  had  sudden  death,  so  that  since  that  time 
we  have  not  used  zinc  chloride  solution  unless  a 
constrictor  was  used  above  the  seat  of  the  disease. 
As  I  have  said,  we  had  three  sudden  deaths  and 
there  were  also  three  at  Atlanta,  during  Dr.  Bab- 
cock's  absence.  He  reported  at  a  meeting  of  the 
American  Medical  Association,  as  you  may  remem- 
ber, 68  cases  that  were  successfully  treated,  and 
there  have  been  a  few  instances  in  which  the  wound 
did  not  close,  although  the  patients  were  almost 
ready  to  be  discharged.  We  had  a  similar  experience 
in  General  Hospital  No.  41.  With  the  exception  of 
the  three  deaths  in  our  50  cases,  healing  occurred 
inside  of  6  weeks. 

At  Fort  Sheridan  I  have  been  trying  out  the  meth- 
od of  injecting  with  14  per  cent  zinc  chloride  solu- 
tion and  then  staining  with  methylene  blue  solution. 
I  had  the  contents  of  the  cavity  sent  to  the  labora- 
tory' in  several  cases  to  see  if  it  was  sterilized,  and  a 
report  was  sent  to  us  stating  that  this  material  was 
not  sterile.  We  found,  however,  every  one  of  the 
them  showed  cultures,  so  that  while  I  believe  the 
method  has  some  virtue,  still  it  must  not  be  depend- 
ed upon  absolutely. 

We  also  had  a  series  of  three  cases  with  good 
results  from  the  use  of  chemical  sterilization  by  5 
per  cent  carbolic  acid  in  alcohol.  The  cavities 
closed  up  entirely.  In  one  case  of  osteomyelitis  of 
the  shoulder  in  which  nothing  was  used,  the  cavity 
closed  up  immediately.  After  all,  the  whole  ques- 
tion simmers  down  to  efficient  removal  of  bone,  and 
good  clean  surgery. 

Dr.  Ochsner  (closing):  Dr.  Kerr's  discussion  is 
very  interesting.  I  have  followed  the  obser\-ations  of 
men  in  different  places,  and  it  looks  to  me  as  though 
Babcock's  results  were  quite  extraordinary;  but  the 
element  of  danger  Dr.  Kerr  has  mentioned  must  be 
considered. 

Dr.  Davis  has  drawn  our  attention  to  the  treat- 
ment of  this  condition  in  children.  It  is  surprising 
how  bad  osteomyelitis  may  appear  in  a  child,  and 
yet  how  perfectly  healing  will  take  place  by  simply 
making  an  incision  through  the  periosteum,  being 
sure  to  split  the  periosteum  much  farther  than  seems 
necessary.  In  young  children,  no  matter  how  large 
a  portion  of  bone  is  removed,  this  may  be  restored 
without  much  deformity,  although  the  infection 
may  have  been  extensive  to  begin  with.  It  is  true 
that  in  some  children  the  dead  shaft  of  the  bone  can 
be  safely  removed  early  if  care  is  used  not  to  scrape 
the  bone  producing  the  layer  of  the  periosteum. 
According  to  our  obser\'ation  the  new  bone  obtained 
after  removing  the  entire  shaft  early  cannot  be 
compared  with  the  bone  that  is  produced  when  simple 


drainage  is  used  and  the  formation  of  an  involucrum 
awaited.  Even  with  a  lot  of  trouble,  not  nearly  so 
good  a  result  is  secured  as  in  the  other  way.  All 
seriously  sick  patients  I  would  treat  by  simply  mak- 
ing a  very  long  incision  down  through  the  perios- 
teum and  loosening  the  latter  on  each  side  for  a 
distance  of  i  centimeter.  When  there  is  oozing  of 
pus  in  acute  cases,  as  mentioned  by  Dr.  Vaughan, 
nature  has  established  very  good  drainage,  provided 
the  periosteum  is  spht  freely,  that  is,  the  pus  is 
forced  out  from  the  haversian  canals  underneath 
the  periosteum,  and  there  it  is  held.  If  the  perios- 
teum is  opened  the  pus  is  no  longer  held  under  ten- 
sion, and  by  using  boric  acid  and  alcohol  dressings 
and  estabHshing  drainage  outward,  the  amount  of 
destruction  will  be  relatively  small. 

In  operating  for  the  relief  of  chronic  osteomyehtis. 
the  hmit  of  the  infected  tissue  must  be  reached.  In 
acute  osteomyelitis  it  is  sufficient  to  estabUsh  drain- 
age by  sphtting  and  reflecting  the  periosteum. 
When  a  circumscribed  area  of  infection  is  located  in 
the  medullary  cavity  without  much  traumatism, 
a  favorable  condition  for  recovery  is  established  by 
simply  opening  this  with  a  very  sharp  chisel  or  a 
trephine  and  what  needs  to  be  done  later  on,  when  it 
becomes  a  chronic  case  is  very  simple. 

In  regard  to  being  able  to  disinfect  the  canal  in 
chronic  osteomyelitis,  I  would  say  that  after  having 
removed  all  the  sequestra,  and  having  smoothed 
the  surface  on  the  inside,  and  having  cut  away 
enough  of  the  involucrum  so  that  the  sides  can  be 
folded  in  without  pressure,  I  do  not  beUeve  that  it 
is  really  important  that  disinfection  should  be  per- 
fect, although  every  effort  should  be  made  to 
accomplish  as  nearly  perfect  disinfection  as  possible. 

Dr.  Ryerson  spoke  about  a  continuation  of  bleed- 
ing. Bleeding  can  be  stopped  by  elevating  the  limb 
and  waiting  patiently,  but  this  is  not  necessary, 
provided  the  method  I  have  described  is  followed. 
In  finishing  the  operation  we  are  sure  to  cut  away 
enough  bone  so  that  the  skin  comes  together 
without  the  shghtest  tension.  We  put  the  patient 
to  bed  with  the  extremity  elevated  and  use  large 
cushions  in  the  dressings  in  order  to  secure  perfect 
immobilization.  Dr.  Schede  used  cushions  of  moss, 
very  thick,  on  all  sides  and  incorporates  his  spUnts 
in  these  cushions  so  that  any  little  shock  would  not 
disturb  the  organization  of  the  blood  clot.  The  secret 
of  success  hes  in  leaving  the  extremity  undisturbed 
for  s  or  6  weeks.  By  using  these  thick  pads,  it  is 
amazing  how  well  the  cases  do.  We  have  had  the 
same  experience  with  the  few  cases  in  which  we  used 
Moorhof's  plug.  They  must  be  undisturbed  until 
the  blood  clot  is  changed  into  connective  tissue,  so 
that  any  additional  haemorrhage  is  prevented. 
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TRACHELOPLASTY  FOR  CHRONIC  ENDOCERVICITIS 


To  the  Editor:  Tracheloplasty,  as  a  curative  pro- 
cedure in  the  treatment  of  chronic  endocervicitis 
and  the  accompanj-ing  cellular  tissue  inflammations, 
became  a  widely-accepted  addition  to  the  armament 
of  the  gynecologist  after  it  was  established  that 
cervical  lacerations  per  se  do  not  result  in  chronic 
endocervicitis  but  that  infection  is  necessary  to  pro- 
duce the  typical  lesion,  that  the  lymphatics  drain- 
ing the  cervix  furnish  the  paths  along  which  exten- 
sion of  the  infection  and  inflammation  occur,  and 
that  the  infected  surface  does  not  extend  upward 
beyond  the  internal  os  into  the  corporeal  endome- 
trium. The  operation  of  amputation  of  the  cervix 
has  been  discarded  because  it  is  frequently  followed 
by  serious  haemorrhage,  because  pre-existing  men- 
orrhagia  or  dysmenorrhcea  is  often  intensified,  be- 
cause sterility  may  be  produced  in  a  considerable 
percentage  of  cases  which  might  otherwise  become 
pregnant,  because  premature  labor  may  be  brought 
about  in  cases  which  do  become  pregnant  after 
amputation,  and  because  cervical  dystocia  is  pro- 
duced in  many  patients  coming  to  full  term.  From 
the  mechanical  standpoint,  trachelorrhaphy  can- 
not be  considered  a  curative  agent  in  cases  in  which 
the  diseased  condition  involves  more  than  the  angles 
of  a  cervix  which  is  lacerated  bilaterally.  Theoreti- 
cally, tracheloplasty  as  advocated  and  practiced  by 
Sturmdorf,  would  seem  to  be  the  logical  form  of 
treatment. 

In  his  book  on  Gynoplastic  Technology  Sturmdorf, 
who  has  made  an  extensive  study  of  endocervicitis 
from  the  standpoint  of  pathology  and  curative  sur- 
gery, states: 

"Chronic  endocervicitis  is  primarily  and  essen- 
tially an  infection  of  the  deeply-situated,  termiml 
tufts  of  the  endocervical  muciparous  glands.  These 
glandular  saccules  harbor  the  infecting  organism 
for  years  or  a  life  time. 

"To  cure  endocervicitis  we  must  remove  the 
entire  infected  area  of  endocervical  mucosa;  as  long 
as  endocervicitis  persists,  so  long  will  its  symptoms 
persist. 

"The   cure   of    chronic    endocervicitis    demands: 

"i.  Complete  enucleation  of  the  entire  endocervi- 
cal mucosa  from  the  external  to  the  internal  os  with 
preservation  of  the  muscular  structures. 

'2.  Accurate  relining  of  the  denuded  cervical 
canal  by  a  cylindrical  cuff  of  its  vaginal  sheath." 

He  claims  for  his  procedure: 

"  I.  Outlining  and  free  Hberation  of  an  ample  cuff 
of  mucosa  from  the  vaginal  sheath  of   the  cervix. 


2.  Enucleation  of  the  entire  endocervical  mucosa 
to  the  internal  os,  with  preservation  of  its  surround- 
ing muscular  layer." 

Does  the  operation  of  tracheloplasty  remove  the 
infected  and  infecting  material? 

The  compound  racemose  glands  of  the  cervix 
normally  dip  very  deeply  into  the  surrounding  fibro- 
muscular  stroma.  When  their  epithelium  is  pene- 
trated by  bacteria,  the  stroma  becomes  infiltrated 
with  polymorphonuclear  cells  and  exudation  of 
plasma  occurs  as  the  reaction  of  the  tissue.  Con- 
tinued infection  followed  by  exudation  and  infiltra- 
tion causes  oedema,  seen  clinically  as  engorgement, 
softening,  and  lividity.  Small,  round-cell  deposition 
is  then  seen.  Then  frequently  occlusion  of  the  ducts 
of  nabothian  glands  occurs  with  the  production  of 
retention  cysts,  or  if  suppuration  ensues,  of  abscess- 
es. Sometimes  these  retention  cysts  show  through 
the  mucous  membrane  on  the  vaginal  surface  of  the 
cervix,  which  is  evidence  of  the  penetrating  ten- 
dency of  the  glands  in  disease. 

when  retention  cysts  do  not  appear  on  the  vag- 
inal surface  of  the  cervix,  how  far  have  they  pene- 
trated in  that  direction? 

Who  can  tell,  macroscopically,  what  line  limits 
the  extension  of  infected,  hypertrophied  glands  in 
that  direction? 

What  is  the  rationale  for  the  removal  of  a  cone- 
shaped  wedge  with  the  apex  at  the  intern  '1  os  when 
there  is  reason  to  believe  that  the  infected  glands 
penetrate  as  deeply  in  that  region  as  in  the  neighbor- 
hood of  the  external  os? 

With  these  questions  in  mind  the  following  experi- 
ment was  tried:  In  undoubted  cases  of  chronic 
endocervicitis,  after  removing  a  cone-shaped  wedge 
containing  the  endocervical  mucosa  after  the  tech- 
nique of  Sturmdorf,  a  piece  of  tissue  from  the  new 
canal  wall  was  excised,  before  relining  with  the 
mobilized  vaginal  cuff.  This,  upon  section  and 
staining,  showed  glandular  elements  and  surround- 
ing inflammatory  reaction  similar  to  the  tissue 
removed  in  the  cone-shaped  wedge.  Repeated  con- 
firmation of  the  results  strongly  suggest  that  (a)  mere 
removal  of  the  endocervical  musosa  does  not  remove 
all  the  infective  material;  (b)  that  it  is  impossible  to 
determine,  macroscopically,  the  limiting  point  of 
extension  of  infection  in  the  direction  of,  and  into 
the  cervical  musculature;  and  (c)  that  in  some 
instances  it  is  impossible  to  remove  all  the  infective 
material  without  removing  musculature  in  which  it 
is  embedded. 
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Clinical  evidence  substantiates  the  experimental 
indication  that  the  operation  does  not  do  what  is 
claimed  for  it,  for  many  cases  followed  at  the  Pol- 
hemus  Memorial  Clinic,  even  after  long-continued, 
postoperative,  local  treatment,  continue  to  have 
symptoms  referable  only  to  the  continued  presence 
of  chronic  endocervicitis  and  the  accompanying 
cellular-tissue  inflammation. 

That  the  tendency  toward  cure  of  chronic  endo- 
cervicitis is  directly  proportional  to  the  approach 
to  an  amputation,  will,  I  believe,  be  attested  to 
by  many  gynecologists,  which  in  itself  is  further 
evidence  of  the  inability  to  remove  all  infected 
naterial  by  coning  out  the  endocervical  mu- 
cosa. 

If  the  rationale  for  the  removal  of  the  cone-shaped 
wedge  as  advocated,  is  the  desire  to  conform  to  the 
surgical  principle  of  establishing  drainage  toeHminate 
the  more  deeply  situated  infection,  then  that  end  is 
defeated  by  relining  what  would  be  the  draining  sur- 
face with  the  vaginal  cufT. 


Therefore,  since  chronic  endocervicitis  is  pri- 
marily a  condition  of  infection  of  the  normally 
deeply-seated  terminal  tufts  of  the  cervical  glands 
since  the  glands  can  and  do  push  deeply  into  the 
surrounding  structures  as  a  result  of  such  infection; 
since  it  is  not  possible  to  determine  macroscopically 
the  point  of  termination  of  such  penetration;  since 
there  is  reason  to  believe  that  the  hmit  of  possibility 
of  such  penetration  is  not  materially  lessened  as  the 
internal  os  is  approached;  since  it  is  not  always  pos- 
sible to  remove  all  the  infected  material  without 
excising  some  cervical  musculature  because  in  some 
cases  the  glands  dip  deeply  into  the  muscle-layer; 
since,  experimentally,  infected  material  has  been 
demonstrated  as  remaining  after  the  operation; 
and  in  view  of  the  fact  that  follow-up  clinical  evi- 
dence shows  a  continuance  of  symptoms  after  opera- 
tion, we  must  cease  to  expect  cures  from  the  opera- 
tion of  tracheoplasty  and  must  seek  anew  for  a 
cure  for  chronic  endocervicitis.  H.  Koster. 

I'KOi  KI.VN,   N.    Y. 


BROKEN  NECK  (?) 


To  the  Editor:  In  i88g  I  was  called  to  see  Mrs.  A., 
a  primipara  in  the  thirties,  small  pelvis,  labor  ap- 
parently normal  but  slow.  In  due  time  the  forceps 
were  applied,  but  delivery  was  slow  and  difficult. 
The  child's  head  was  in  no  way  injured  but  the  axis 
and  atlas  were  separated  and  the  child  born  dead. 
There  were  no  signs  of  life  after  delivery. 

1892.  Mrs.  R.,  young,  second  labor,  breech 
presentation  and  child  abnormally  large  as  were  all 
her  children.  Delivery  was  difficult  and  prolonged, 
and  the  axis  and  atlas  were  separated.  Th.re  was 
no  signs  of  life  after  delivery. 

In  1896, 1  was  called  to  see  a  child  which  had  been 
delivered  by  a  midwife  a  few  hours  previously. 
I  diagnosed  broken  neck  (separated  axis  and  atlas). 
The  child  died  in  a  few  hours. 

1906.  Mrs.  —  primipara,  prolonged  labor  as  the 
child  was  large.  Forceps  used,  child  delivered,  skin 
macerated,  showing  child  had  been  dead  several 
days.  The  axis  and  atlas  were  widely  separated 
owing  to  the  severe  and  continuous  pull,  showing 
that  even  a  dead  child  may  be  delivered  with  a 
broken  neck. 

July,  1910.  Mrs.  C,  a  minister's  wife,  primipara 
in  the  thirties,  formerly  an  assistant  school  principal. 
In  labor  3  days,  dilatation  of  the  cervix  very  slow 
with  nothing  sugg.>sting  interference.  Right  oc- 
cipitoposterior  position.  Consultation  called.  The 
consultant  administered  an  anaesthetic,  forceps 
were  applied  (high  operation)  by  the  attending 
physician,  and  the  head  was  easily  brought  to  the 
vulva,  when  the  consultant  was  asked  to  relieve  the 
operator.  He  prosecuted  the  further  operation 
vigorously  by  sweeping  side  to  side  motions  instead 
of  direct  tension.    The  child  showed  signs  of  life 


but  lived  only  25  minutes,  although  every  effort 
was  made  by  us  to  save  it.  The  axis  and  atlas  were 
separated. 

1911.  Mrs.  C,  multipara,  breech  presentation, 
labor  easy,  but  not  without  some  anxiety  about  the 
deHvery  of  the  head,  but  a  living  child  was  born.  It 
was  weak,  never  able  to  hold  up  its  head,  always 
dropping  in  the  direction  of  gravity,  having  very 
little  power  even  while  nursing.  It  developed  a 
pneumonia  at  the  end  of  two  weeks  and  survived 
but  two  days  with  a  most  completely  solidified  right 
lung.  There  was  a  slight  separation  of  the  axis  and 
atlas. 

1912.  Mrs.,  a  multipara,  had  been  in  labor  since 
early  morning.  I  was  called  in  consultation  at  7 
p.  m.  and  found  a  malposition  and  dead  child.  I 
administered  an  anaesthetic  and  the  attending 
physician  converted  it  into  a  breech  position  and 
with  much  difficulty  it  was  delivered  with  a  separated 
axis  and  atlas. 

September,  1914.  Mrs.  L.,  a  primipara,  breech 
presentation,  child  large  to  the  extreme,  very 
tedious  labor  The  child  was  born  and  a  widely- 
separated  axis  and  atlas  was  very  easily  demonstrated 
to  the  consultant 

To  diagnose  the  separation  most  easily,  let  the 
head  drop  severely  forward  with  the  chin  on  the 
chest.  There  is  then  a  depression  between  the  spinus 
processes  of  the  two  bones  sufficient  to  admit  the 
ball  of  a  small  thumb,  up  to  that  of  a  man's  owing  to 
the  degree  of  the  separation,  while  the  bones  of  the 
normal  condition  are  intact. 

We  often  see  the  statement  from  the  profession 
that  it  is  not  uncommon  for  a  child  to  die  of  apoplexy 
during  dehvery  and  possibly  much  oftener  than  the 
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profession  is  willing  to  admit,  but  it  is  our  belief 
that  the  condition  mentioned  above  will  answer 
for  many  of  the  apoplexies. 

I  have  searched  the  literature  but  find  nothing  on 
the  subject  except  in  Gray's  Anatomy.  After  de- 
scribing the  axis  and  stating  that  these  shapes  and 
conditions  are  to  prevent  displacement  from  the 
transverse  hgaments,  which  binds  it  to  the  anterior 


arch  of  the  atlas  Gray  says:  "Sometimes,  however, 
this  process  does  become  displaced,  especially  in 
children  in  whom  the  ligaments  are  more  relaxed, 
and  instant  death  is  the  result  of  this  accident." 

I  had  no  permission  to  hold  an  autopsy  to  prove 
my  findings,  neither  have  I  had  an  opportunity  to 
X-ray  any  of  them.  C.  C.  Hersm.^n.  ISI.D. 

Pittsburgh.  Pa. 
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A  CRITIQUE  OK   NEW   BOOKS   IN   SURGERY 


NO  branch  in  medicine  has  made  greater  strides  dur- 
ing the  past  ten  years  than  orthopedic  and  recon- 
struction surgery.  This  cannot  be  entirely  attributed 
to  the  stimulus  afforded  by  the  recent  World  War, 
since  much  had  been  attained  prior  to  1914,  and 
since  that  date  many  of  the  theories  have  been  put 
into  operation,  with  startling  results.  As  one  allows 
his  mind  to  travel  over  the  progress  made  in  this 
phase  of  surgery,  one  name  seems  to  stand  out  most 
prominently,  especially  as  regards  operative  treat- 
ment, and  it  seems  so  logical  that  we  should  have 
from  Albee's  pen  the  benefits  of  his  vast  experience 
as  set  forth  in  his  new  work  on  reconstruction  sur- 
gery.^  To  incorporate  in  one  volume  the  subject 
of  orthopedic  and  reconstruction  surgery  seems  to 
the  reviewer  not  only  a  convenience  but  a  necessity, 
since  these  two  subjects  bear  such  a  close  relation, 
if  they  can  be  separated  at  all.  Whether  a  deformity 
or  disability  be  caused  by  disease  or  trauma,  whether 
in  child  or  adult,  whether  of  the  legs  or  arms,  mat- 
ters little  so  far  as  the  treatment  may  be  concerned. 
The  author  has  in  a  marked  degree  clearly  empha- 
sized this  in  his  recent  work. 

Albee  has  brought  closely  together  the  subject 
of  chronic  joint  troubles,  lesions  of  bones,  nerves 
and  muscles.  His  description  of  the  pathology  with 
associated  clinical  history  and  X-ray  findings  gives 
a  tonic  to  an  apparently  dry  subject.  Probably  no 
part  of  this  new  phase  in  surgery  is  more  spectacu- 
lar than  the  possibilities  with  the  bone  graft.  Its 
uses  have  become  so  widely  diversified  that  the 
laity  and  even  the  medical  profession  are  astounded 
at  the  accomplishments.  A  word  of  caution  may 
well  be  added  so  far  as  bone  transplantation  is  con- 
cerned. No  doubt  that  in  the  hands  of  Albee,  with 
his  technical  experience  and  skill  and  with  his 
ability  to  choose  the  proper  procedure  at  the  proper 
time  and  under  the  proper  conditions,  bone  trans- 
plantation becomes  an  operation  with  no  undue 
hazards  and  with  results  that  have  no  peer.  Never- 
theless, in  the  hands  of  the  less  experienced,  results 
may  not  be,  and  only  too  frequently  are  not,  what 
is  desired.  Such  a  radical  procedure  is  often  chosen 
because  of  the  brilliant  results  obtained  by  such  men 
as  Albee,  when  a  much  simpler  and  safer  procedure 
for  the  individual  in  question  would  be  the  opera- 
tion wisdom  would  dictate. 

The  whole  surgical  profession  owes  a  debt  of 
gratitude  to  the  author  for  his  untiring  efforts  in 


'Orthopedic  and  Reconstruction  Surgery,  Industrial  and 
Civilian.  By  Fred  H.  Albee,  A.B.,  M.D.,  D.Sc,  Lieut.  Col.  M.C., 
U.  S.  A.     Philadelphia  and  London:  W.  B.  Saunders  Company,  1919. 


elevating  and  perfecting  the  subject  of  orthopedic 
and  reconstruction  surgery  and  in  compiling  a  vol- 
ume which  incorporates  what  may  be  said  to  be  the 
highest  of  present  day  standards  of  this  phase  of 
surgery.  J.  .A.  W. 

AT  the  present  time  many  surgeons  unfortu- 
^  nately  have  adopted  a  certain  postoperative 
routine  treatment  which  is  a  standing  order  in  the 
hospital,  any  deviation  from  which  is  more  or  less 
at  the  discretion  of  the  house  surgeon.  With  all 
due  respect  to  the  competent  house  surgeon  and  the 
faithful  nurse  who  attempt  to  fulfill  orders  with  the 
best  interest  of  the  patient  at  heart,  many  avoid- 
able complications  occur  and  patients  are  often 
allowed  to  suffer  from  conditions  which  could  have 
been  prevented  and  if  present  quickly  relieved. 
How  many  of  us  have  heard  the  patient  bitterly 
complain  of  severe  backache,  intense  nausea  with 
vomiting,  sleeplessness,  and  hiccough  after  opera- 
tion. Only  too  frequently  are  we  called  upon  to 
treat  postoperative  acute  gastric  dilatation,  shock 
and  haemorrhage.  Postoperative  paralytic  ileus, 
acidosis,  and  anaemia,  are  the  constant  dread  of  the 
careful  and  conscientious  surgeon.  The  recent  two 
volume  treatise  by  Bartlett-  is  indeed  opportune. 
Although  the  subject  has  been  approached  before, 
never  has  it  been  put  into  such  excellent  form  and 
covered  in  such  an  interesting  and  complete  fashion. 

As  the  author  states  in  the  preface:  "  Such  a  work 
naturally  divides  itself  into  two  parts;  one  which 
has  to  do  with  general  subjects  and  the  other  with 
the  measures  of  after-treatment  as  they  are  applied 
following  operations  upon  the  various  organs." 
Hence  the  two  volumes. 

The  thinking  surgeon  is  not  satisfied  simply  to 
be  told  that  certain  conditions  should  be  treated  in 
a  certain  way.  He  wants  to  know  what  is  the  cause, 
how  it  can  be  prevented,  as  well  as  how  it  can  be 
relieved.  In  no  work  known  to  the  reviewer  arc 
these  manifold  conditions  more  clearly  discussed. 

Volume  I  gives  a  classical,  comprehensive  dis- 
cussion of  every  possible  condition  which  may  com- 
plicate the  surgical  case;  Volume  II  the  possible 
complications  in  regional  surgical  operations. 

The  work  is  invaluable  to  the  young  surgeon  and 
a  necessity  for  the  house  surgeon.  Every  surgeon, 
be  he  ever  so  competent,  will  read  this  treatise  with 
great  pleasure  and  benefit.  J.  A.  W. 

»The  After-Treatment  of  Surgical  Patients.  By  Willard 
Bartlett,  A.M.,  M.D.,  F.A.C.S.,  and  collaborators.  2  vols.  St.  Louis; 
C.  V.  Mosby  Company,  1920. 
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THE   JOHN  B.  MURPHY    MEMORIAL 

THE  untimely  death  of  our  master  surgeon  four  years  ago  brought  forth  an 
earnest  demand  for  a  suitable  memorial  to  commemorate  his  distinguished 
services  to  humanity  and  to  the  science  and  art  of  surgery. 
The  John  B.  Murphy  ;^Iemorial  Association  was  incorporated  at  that  time  by 
a  group  of  lay  and  professional  friends.    However,  the  entrance  of  our  country 
into  the  World  War  scattered  the  incorporators  and  caused  a  temporary  cessation 
of  the  activities  of  the  Association. 

Six  months  ago  the  Executive  Board  of  the  Association  was  reorganized,  and 
the  plan  of  providing  a  memorial  was  revived.  It  was  felt  by  those  immediately 
in  charge  that  a  memorial  to  Dr.  Murphy  should  not  be  a  statue,  however 
heroic,  but  that  it  should  embody  permanence,  strength,  idealism,  purpose,  and 
service.  Being  agreed  upon  this  basis,  it  seemed  appropriate  that  this  memorial 
should  be  allied  with  a  living  organization  which  at  the  same  time  would  afTord  an 
opportunity  for  a  permanent  home,  the  monumental  feature  of  which  would 
serve  as  the  direct  expression  of  those  desirous  of  perpetuating  the  memory  of 
Dr.  Murphy.  Therefore,  a  living,  useful,  permanent  and  scientific  organiza- 
tion, devoted  to  the  work  to  which  Dr.  Murphy  gave  his  life,  was  sought  and 
found  in  the  American  College  of  Surgeons. 

Permanent  Home 

A  few  months  since,  the  Board  of  Regents  of  the  American  College  of  Sur- 
geons decided  that  the  work  of  the  College,  which  had  been  greatly  hampered 
during  the  war,  should  be  developed  as  rapidly  as  possible,  and  that  a  permanent 
home  for  the  organization  should  be  established  without  further  delay. 

After  careful  consideration,  Chicago  was  decided  upon  as  the  city  best 
serving  the  required  purposes,  and  a  very  desirable  site,  the  gift  of  a  number 
of  prominent  citizens,  was  formally  accepted  by  the  Regents  in  behalf  of 
the  College.  This  site  comprises  a  fine  building,  well  adapted  to  the  execu- 
tive offices  of  the  organization,  and  also  adjacent  vacant  ground  sufficient  to 
accommodate  a  suitable  memorial  building. 

Memorial  Hall 

The  American  College  of  Surgeons  has  tendered  its  vacant  property  to  the 
Memorial  Association  with  the  stipulation  that  the  latter  Association  build  upon 
it  a  permanent  structure  to  be  known  as  the  John  B.  Murphy  Memorial  Hall 
of  the  American  College  of  Surgeons.  This  building,  upon  which  the  Association 
contemplates  expending  approximately  Four  Hundred  Thousand  Dollars,  will 
become  the  property  of  the  American  College  of  Surgeons  and  will  be  maintained 
in  perpetuity  by  that  organization. 

The  proposed  building  will  meet  the  essential  requirements  hereinbefore 
outlined;  permanency  is  assured;  the  memorial  will  be  in  the  form  of  a  living 
power  for  the  advancement  of  surgery  along  scientific  and  moral  lines;  archi- 
tecturally, it  will  constitute  a  dignified  and  ornamental  monument,  and  in  form 


THE    JOHN    B.    MURPHY    AHvMORTAL  315 

and  use  it  will  satisfy  the  people  among  whom  Dr.  Murphy  was  most  active 
that  their  monument  will  perform  a  service  that  will  benefit  all  peoples  for 
generations  to  come. 

Biographical   . 

The  readers  of  Surgery,  Gynecology  and  Obstetrics  do  not  require  any 
reminder  of  the  power  and  influence  of  this  world-famed  surgeon;  but  his  reputa- 
tion among  the  people  of  all  walks  of  life,  as  related  in  the  pam])h]et  issued  by  the 
Memorial  Association,  is  interesting: 

John  B.  Murphy,  M.D. 

The  death  of  Dr.  John  B.  Murphy  on  August  11,  1916,  was  a  great  shock 
to  Chicago,  his  home  city.  But  Dr.  ]Murphy,  pre-eminently,  was  not  only  a 
local  figure,  but,  to  a  degree  attained  by  few,  he  was  a  citizen  of  the  world,  and 
his  passing  away  was  profoundly  felt  in  London,  Paris,  Berlin,  Petrograd,  New 
York,  and  San  Francisco.  The  tributes  paid  to  him  at  the  time  of  his  death  are 
still  interesting  as  proving  how  a  big  man,  regardless  of  his  calling,  may  rise 
above  his  contemporaries  and  at  his  death  be  sincerely  mourned,  not  only  by  the 
multitude  whom  he  served  in  such  a  remarkable  way  in  the  practice  of  his  pro- 
fession, but  by  the  world-leaders,  men  of  intelligence  and  vision,  who  appreciated 
him  during  his  life  and  who  will  always  delight  to  honor  his  memory. 

Expressions  of  Appreciation 

Excerpts  from  some  of  the  hundreds  of  messages  received  at  the  time  of 
Dr.  Murphy's  death  will  serve  to  prove  what  the  world  thought  of  him  and  so 
help  to  form  a  proper  estimate  of  his  real  worth.  From  national  leaders:  Wood- 
row  Wilson,  Washington,  D.  C. :  "The  medical  world  loses  one  of  its  foremost 
figures  and  our  country  sustains  a  real  loss.  I  am  sure  I  express  the  feeling  of  the 
whole  country  when  I  mourn  his  going."  Theodore  Roosevelt,  Oyster  Bay: 
"Dr.  Murphy  was  one  of  the  most  useful  men  in  this  country  and  one  of  the  men 
who  added  to  our  perpetuation  all  over  the  world.  He  was  a  great  surgeon  of 
international  reputation  and  he  was  as  staunch  and  whole-hearted  a  patriot  as 
this  country  ever  had.    He  was  a  great  American  citizen." 

.From  the  Church,  Dr.  Murphy  received  his  greatest  tribute  while  li\-ing.  In 
recognition  of  his  services  to  humanity  and  of  his  many  works  of  Christian 
charity.  His  Holiness,  Pope  Benedict  XV,  bestowed  upon  him  the  honor  of 
Christian  Knighthood  together  with  the  Apostolic  Blessing.  Upon  his  death, 
many  leaders  of  his  Church  sent  their  expressions  of  sorrow  and  their  great 
appreciation  of  the  loss  suffered  by  the  world. 

From  Europe:  Sir  Rickman  J.  Godlee,  Bart.,  K.C.V.O.,  F.R.C.S.,  London, 
England:  "I  fell  under  the  spell  of  his  most  original  eloquence,  which  made 
hidden  things  clear  and  shed  over  well-known  facts  such  a  glamour  that  one 
seemed  to  be  hearing  of  them  for  the  first  time  from  the  lips  of  their  discoverer. 
America  has  lost  an  incomparable  teacher  as  well  as  one  of  her  greatest  surgeons.'' 
Sir  Arbuthnot  Lane,  Bart.,  C.B.,  F.R.C.S.,  London,  England:  "Very  few  men 
have  possessed  his  wonderful  personahty  and  attractiveness  quite  apart  from  his 
extraordinary  originality  and  skill." 
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The  medical  profession,  from  the  Atlantic  to  the  Pacific,  sent  numberless 
tributes.  Among  them.  William  J.  Mayo.  M.D.,  Rochester,  ^Minnesota:  "In 
the  death  of  Dr.  Murphy,  America  has  lost  its  foremost  surgeon.''  George  W. 
Crile,  M.D.,  Cleveland,  Ohio:  "His  teachings  have  influenced  not  only  the 
American  continent,  but  also  Europe  and  the  far  East,  for  Murphy  taught  the 
world."  Charles  H.  Mayo,  M.D.,  Rochester,  Minnesota:  "He  was  the  greatest 
surgical  teacher  of  his  time."  John  A.  Wyeth,  ]\I.D.,  New  York  City:  "The 
world  owes  him  much  for  thought  and  deed."  J.  "SI.  T.  Finney,  M.D.,  Baltimore, 
Maryland:  "A  wonderful  personality,  an  inspiring  teacher,  a  splendid  surgeon, 
a  true  friend,  a  real  man;  his  going  has  left  a  gap  that  can  never  be  filled." 
Arthur  L.  Lynch,  M.D..  Saskatoon,  Saskatchewan:  "Not  only  have  the  sur- 
geons of  America  as  well  as  Canada  lost  one  of  the  ablest  and  foremost  teachers 
of  the  age,  but  suffering  humanity  will  feel  just  as  keenly  the  death  of  Dr.  Mur- 
phy." Ingersoll  Olmsted,  M.D.,  Hamilton,  Ontario:  "He  was  as  well  known 
here  as  at  his  home  in  Chicago." 

From  his  home  city  expressions  of  a  similar  nature  were  practically  unanimous. 
A  limited  number  only  will  serve  our  purpose.  A.  J.  Ochsner,  !M.D.:  "Dr. 
Murphy  was  the  one  man  whom  the  whole  surgical  world  knew  as  a  great  Ameri- 
can surgeon."  W.  A.  Evans,  ]\I.D. :  "He  was  the  greatest  surgeon  of  his  day  in 
the  world."  Frank  Billings.  M.D. :  "Dr.  Murphy  is  gone,  but  his  work  will  live. 
We  soon  forget,  but  we  remember  great  landmarks."  Arthur  Dean  Bevan,  ^I.D. : 
"He  was  one  of  the  most  original  thinkers  American  surgery  has  produced." 

Among  the  miscellaneous  tributes  from  leaders  in  American  life:  Edmund  J. 
James,  President,  University  of  Illinois:  "The  world  has  lost  one  of  its  most 
efficient  and  helpful  citizens."  Judge  Edward  O.  Brown,  Chicago:  "All  the 
world  knows  of  his  great  genius  and  his  devotion  to  the  services  of  humanity." 

Summary' 

Dr.  Murphy's  worth  and  leadership,  so  far  as  the  worth  and  leadership  of  a 
genius  can  be  analyzed,  may  be  summarized  as  follows:  Gifted  with  extra- 
ordinary native  abihty,  he  concentrated  on  a  great  struggle  to  realize  his  ideal 
of  a  life  full  of  useful  service.  He  mastered  the  fundamental  principles  and  the 
mechanical  technique  of  an  exacting  science.  By  drill  and  disciphne,  he  became 
master  in  the  fields  of  the  art  and  science  of  medicine,  and  solved  by  original 
investigations  the  intricate  problems  of  his  art.  His  contemporaries  acknowl- 
edge that  the  scientific  contributions  of  Dr.  Murphy  for  the  advance  of  medicine 
and  surgery  have  never  been  equaled,  either  in  range  or  in  worth,  by  any  other 
individual  in  the  profession.  As  a  teacher  with  power  to  inspire  young  men  to 
their  greatest  usefulness,  both  in  the  science  of  medicine  and  as  citizens,  Dr. 
Murphy  stood  without  peer.  His  charm,  kindness,  force,  and  the  abihty  to 
untangle  difficult  propositions  by  simple,  clear-cut  exposition,  gave  him  rank 
as  the  great  surgical  teacher  of  his  age.  He  went  from  task  to  task  with  complete 
simplicity.  He  was  the  good  neighbor;  he  chose  his  friends  for  their  honor  and 
worth,  not  for  their  position  or  reputation.  His  greatest  pleasure  was  attained 
in  his  home  with  his  wife  and  children.  Dr.  INIurphy  was  true  to  his  convictions. 
He  possessed  a  clean  conscience,  a  profound  religious  sense,  and  a  constant  devo- 
tion to  the  Church  of  which  he  was  a  communicant. 
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Physicians  '  Advisory  Committe?: 


E.  Wyllys  Andrews,  Chicago 
George  E.  Armstrong,  Montreal 
Arthur  Dean  Bevan,  Chicago 
Frank  Billings,  Chicago 
John  F.  Binnie,  Kansas  City 
Joseph  A.  Blake,  New  York 
Joseph  C.  Bloodgood,  Baltimore 
George  E.  BrewtlR,  New  York 
Norman  Bridge,  Los  Angeles 
Truman  W.  Brophy,  Chicago 
Robert  C.  Coffey,  Portland 
George  W.  Crile,  Cleveland 
H.\R\-EY  Cushing,  Boston 
jAiiES  B.  Eagleson,  Seattle 
J.  M.  T.  Finney,  Baltimore 
William  \V.  Grant,  Denver 
William  D.  Haggard,  Nashville 
Howard  A.  Kelly,  Baltimore 
Fred  B.  Lund,  Boston 


Edward  Martin,  Philadelphia 
Rudolph  Matas,  New  Orleans 
William  J.  Mayo,  Rochester 
L.  L.  McArthur,  Chicago 
Stuart  McGuire,  Richmond 
Lewis  S.  McMurtry,  Louisville 
Harvey  G.  Mudd,  St.  Louis 
Henry  P.  Newman,  San  Diego 
Albert  J.  Ochsner,  Chicago 
A.  Augustus  O'Neill,  Chicago 
Eric  P.  Quain,  Bismarck 
William  E.  Quine,  Chicago 
WiTTEN  B.  Russ,  San  Antonio 
Henry  H.  Sherk,  Pasadena 
J.  Bentley  Squler,  New  York 
D.  a.  K.  Steele,  Chicago 
George  David  Stewart,  New  York 
T.  Casey  Witherspoon,  Butte 
W.  C.  Woodward,  Boston 


Citizens'  Advisory  Committee 


Frederick  R.  Babcock 
Henry  A.  Blair 
William  J.  Carney 
F^DWARD  F.  Carry 
William  J.  Chalmers 
Edward  Chambers 
Charles  A.  Comiskey 
Frederick  D.  Countiss 
e.  g.  cowdery 
Edward  A.  Cudahy 
Charles  G.  Dawes 
e.  l.  doheny 
b.  a.  eckhart 
George  Fabyan 
James  B.  Forgan 
Edward  H.  Gary 
Leroy  a.  Goddard 
William  P.  Henneberry 
Herman  H.  Hettler 
Edward  Hines 
John  P.  Hopkins 
Charues  L.  Hutchinson 
Samuel Insull 
N.  M.  Kaufman 
James  Keeley 
D  F.  Kelly 

Louis  B.  Kltpenheimer 
John  Lambert 
Frank  G.  Logan 
Will  H.  Lyford 
Ch.\rles  H.  Markham 


C.  H.  Matthiessen 
Frank  Matthlessen 
Robert  R.  McCormick 
Joy  ^Iorton 
Mark  Morton 
Archbishop  Muxdelein 
William  P.  Nelson 
John  W.  OTeary 
i\lAX  Pam 
James  A.  Patten 
John  Barton  Payne 
Frank  S.  Peabody 

A.  D.  Plamondox 
Marvin  B.  Pool 
Alexander  H.  Revell 
George  M.  Reynolds 
Benjamin  J.  Rosenthal 
Harry  Rubens 

S.  C.  Scotten 
John  C.  Shaffer 
James  Simpson 
Silas  Strawn 
Roger  C.  Sullivan 

B.  E. Sunny 
Robert  J.  Thorne 
William  A.  Tilden 
Fred  W.  Upham 
Frank  O.  WeTxMORe 
Walter  H.  Wilson 
John  H.  Wood 
William  Wrigley,  Jr. 


Note. — Next  month's  issue  of  Surgery,  Gynecology  and  Obstetrics  will  give  the 
definite  plan  of  the  Executive  Board  in  its  campaign  to  raise  funds  for  building  and  main- 
taining this  monument  to  one  of  the  world's  greatest  surgeons.  In  the  meantime,  a  sub- 
stantial number  of  large  subscriptions  are  being  received  by  the  Board.  Information  in 
regard  to  the  plan  which  is  being  formulated  for  subscriptions  may  be  obtained  through 
the  President  of  the  Board,  Mr.  Edward  N.  Hurley,  Room  13 14,  30  North  Michigan  Avenue 
Chicago. 
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ORGANIZATION    OF    STATE    AND    PROVINCIAL    CLINICAL    SECTIONS 

Montana,  Idaho,  Oregon,  and  Washington  Lead  in  Holding  First  State  Meetings 


STATE  secticnal  mee lings  of  the  Clinical  Con- 
gress of  the  American  College  of  Surgeons 
have  been  definitely  arranged  as  follows: 

Montana — Butte,  September  3  and  4. 

Idaho — Boise,  September  6  and  7. 

Oregon — Portland,  September  10  and  11. 

Washington — Seattle,  September  13, 14  and  15. 

By  co-operation  with  the  central  offtce  of  the 
College,  these  four  meetings  have  been  planned 
as  a  series  which  will  make  it  convenient  for  those 
in  attendance  from  outside  of  the  state  to  visit 
all  of  them  in  succession. 

In  each  of  these  states  morning  and  afternoon 
clinics  have  been  arranged  by  the  Fellows  of  the 
College  in  the  cities  in  which  the  meetings  are 
to  be  held.  A  large  afternoon  meeting  for 
prominent  lay  men  and  women  of  the  respective 
cities  and  states  and  a  series  of  evening  literary 
sessions  to  consider  scientific  surgical  subjects 
have  been  announced. 

Besides  the  local  talent  that  will  be  called  upon 
to  entertain  at  the  various  meetings,  Dr.  WilUam 
D.  Haggard,  Nashville,  Professor  of  Surgery 
of  Vanderbilt  University  and  a  Regent  of  the 
Cohege,  and   Dr.   Frederic  A.   Besley,  Chicago, 


Professor  of  Surgery  of  Northwestern  Cniversity, 
have  accepted  invitations  and  will  deliver 
addresses  at  the  afternoon  meeting  for  citizens. 
They  will  also  deliver  addresses  on  live  surgical 
subjects  at  an  evening  meeting  in  each  state. 
The  Director  of  the  College  will  be  present  at 
these  various  meetings  and  at  one  session  in  each 
state  he  will  deliver  a  talk  on  the  work  of  the 
College  in  connection  with  the  standardization 
of  hospitals,  and  point  out  how  the  state 
meetings  can  assist  in  this  important  work.  The 
Secretary-General  of  the  College  will  attend  the 
sessions  in  each  state  and  will  speak  on  the 
organization  work  of  the  different  state  sections, 
and  the  future  work  of  the  College  that  can  be 
aided  by  these  decentralized  organizations. 

The  office  of  the  General  Manager  of  the  Clinical 
Congress  of  the  American  College  of  Surgeons 
will  be  represented  at  each  of  the  meetings  bv 
Mr.  T.  E.  Allen  and  Mr.  R.  U.  Myers.  This 
will  insure  close  co-operation  between  the  central 
olifice  and  the  executive  committees  of  the 
states  in  the  conduct  of  these  meetings,  and  will 
aid  greatly  in  carrying  out  the  many  details  sa 
important  to  the  success  of  any  scientific  meeting. 


State  Clinical  Sections  Already  Organized 


During  the  month  of  July  State  Sections  of 
the  Chnical  Congress  of  the  American  College  of 
Surgeons  were  formally  organized  in  Iowa,  Minne- 
sota, North  Dakota,  South  Dakota,  and  Nebraska. 

The  Executive  Committees  and  State  Repre- 
sentatives of  these  States  are  as  follows: 
IOWA 

Executive  Committee 

Chairman,  W.  W.  Pearson,  Des  Moines 
Secretary,  J.  C.  Rockafellow,  Des  Moines 
Counselor,  Donald  Macrae,  Jr.,  Council  Bluffs 

Representatives,  Term  Expiring  1920 

Senatorial,  J.  C.  Rockafellow,  Des  Moines 
2nd  District,  David  S.  Fairchild,  Sr.,  Clinton 
4th         "         William  J.  EglofT,  Mason  City 
6th         "         David  C.  Brockman,  Ottumwa 
8th         "         Thomas  E.  Powers,  Clarinda 
loth       "         W.  W.  Bowen,  Eort  Dodge 
At  Large,       Lee  Wallace  Dean,  Iowa  City 


Term  expiring  1921 

Senatorial.  W.  W.  Pearson,  Des  jNloines 
1st  District.    Charles  P.  Frantz,  Burlington 


3rd 
5th 
7th 
9th 
nth 


William  B.  Small.  Waterloo 
Aram  G.  Hejinian,  Anamosa 
Francis  E.  \'.  Shore,  Des  Moines 
Donald  ^lacrae,  Jr.,  Council  Bluff.- 
William  Jepson,  Sioux  City 

MINNESOTA 

Executive  Committee 

Chairman,  Thomas  ]\IcDavitt,  St.  Paul 
Secretary,  Arthur  T.  Mann,  Minneapolis 
Counselor,  Charles  H.  ]Mayo,  Rochester 

Represent.atives,  Term  expiring  1920 

Senatorial,  Edward  S.  Judd,  Rochester 
2nd  District,  John  W.  .Andrews,  Mankato 
4th         "         Thomas  McDavitt,  St.  Paul 
6th         "         Rowland  T.  S.  Cilmore,  Bemidji 
8th         '•         William  H.  Magie,  Dululh 
loth       "         Henry  C.  Cooney,  Princeton 
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Term  expiring  1921 

Senatorial,  Amos  W.  Abbott,  Minneapolis 
ist  District,    Melvin  S.  Henderson,  Rochester 
3rd         "         Laura  A.  Lane,  Faribault 
5th         "         Arthur  A.  Law,  Minneapolis 
7th         "         John  J.  Donovan,  Litchfield 
9th         "         Theodor  Bratrud,  Warren 

NORTH  DAKOTA 

Executive  Committee 

Chairman,  Eric  P.  Quain,  Bismarck 
Secretar}-,  X.  O.  Ramstad,  Bismarck 
Counselor,  J.  W.  Bowen,  Dickinson 

Representatues,  Term  Expiring  1920 
Senatorial,  Paul  Sorkness,  Fargo 
2nd  JJistrict,  X.  O.  Ramstad,  Bismarck 
At  Large,        Eric  P.  Quain,  Bismarck 

Term  expiring  ig2i 

Senatorial,  Robert  D.  Campbell,  Grand  Forks 
ist  District.    Murdock  MacGregor,  Fargo 
3rd         '■         Alexander  J.  McCannel,  Minot 

SOUTH  DAKOTA 

Executive  Committee 

Chairman,  Robert  D.  Ahvaj',  Aberdeen 
Secretar\-,  Frederick  A.  Spafford,  Flandreau 
Counselor,  Charles  E.  McCauley,  Aberdeen 

Representatives,  Term  expiring  1920 
Senatorial,  John  W.  Freeman,  Lead 
2nd  District,  Robert  D.  Ahvay,  Aberdeen 
At  Large,        Ii\ron  A.  Bobb,  Mitchell 

Term  expiring  192 1 

Senatorial,  Frederick  A.  Spafford,  Flandreau 
ist  District,    Frank  I.  Putnam,  Sioux  Falls 
3rd         "         Frank  S.  Howe,  Deadwood 

NEBRASKA 

Executive  Committee 

Chairman,  John  ¥..  Summers,  Omaha 
Secretary,  Daniel  T.  Quigley,  Omaha 
Counselor,  J.  Stanley  Welch,  Lincoln 

Representatives,  Term  expiring  1920 
Senatorial,  Daniel  T.  Quigley,  Omaha 
2nd  District,  Palmer  Findley,  Omaha 
4th         "         Harry  ^L  Hepperlen,  Beatrice 
6th         "  Francis  A.  Long,  Madison 

Term  expiring  1921 

Senatorial,  John  P.  Lord,  Om^ha 
ist  District,  David  Clark  Hilton,  Lincoln 
3rd         "         C.  A.  AUenburger,  Columbus 
5th         "         B.  B.  Davis,  Omaha 


The  following  states  have  now  organized  clinical 
sections: 


North  Carolina 

Missouri 

Connecticut 

Louisiana 

Tennessee 

Massachusetts 

Texas 

Kentucky 

Maine 

Arizona 

Ohio 

New  Hampshire 

California 

Indiana 

Vermont 

Oregon 

Pennsylvania 

Iowa 

Washington 

Illinois 

Minnesota 

Idaho 

Wisconsin 

North  Dakota 

Montana 

Michigan 

South  Dakota 

Utah 

New  York 

Nebraska 

Colorado 

Rhode  Island 

It  is  important  that  the  executive  committees 
of  the  states  already  organized  shall  meet  at  an 
early  date  for  the  purpose  of  selecting  the  time 
and  formulating  tentative  plans  for  their  first 
sectional  meeting.  We  are  endeavoring  to 
arrange  these  meetings  in  various  parts  of  the 
country  in  such  a  way  that  representatives  from 
the  central  ofifice  and  speakers  can  visit  more 
than  one  state  in  the  district  on  a  trip.  There- 
fore, we  are  asking  the  state  executive  com- 
mittees to  notify  the  central  ofifice  as  soon  as 
a  tentative  date  for  the  first  sectional  meeting 
has  been  decided  upon  so  that  plans  for  the  other 
state  meetings  may  be  formulated  accordingly. 

Annual  Session  of  the  Clinical  Congress 
The  tenth  annual  session  of  the  Clinical  Con- 
gress of  the  American  College  of  Surgeons  will  be 
held  at  the  Windsor  Hotel  at  Montreal  during 
the  week  of  October  nth  of  this  year.  It  is  pro- 
posed to  hold  meetings  of  all  executive  committees 
of  the  various  states  and  provinces  at  some 
time  during  this  week.  At  this  meeting  there 
will  be  discussions  of  problems  incident  to  the 
organization  of  the  state  chnical  sections  and 
the  conduct  of  the  first  annual  clinical  meetings. 
Formal  notice  of  time  and  place  of  this  meeting 
will  be  sent  in  advance  to  all  members  of  the 
executive  committee. 


Plan  of  State  Organiz.ation 


The  plan  of  state  organization,  approved  by 
the  Board  of  Regents  and  state  representatives 
present  at  the  New  York  Congress  last  October, 
consists  of: 

1.  All  Fellows  of  the  College  resident  within 
the  state,  to  be  known  as  "The  (name  of  state) 
Section  of  the  Clinical  Congress  of  the  American 
College  of  Surgeons. " 

2.  A  body  of  state  representatives,  one  from 
each  congressional  district  and  two  from  the 
state  at  large,  each  to  be  elected  by  the  Fellows 
of  the  state  for  a  term  of  two  years,  one-half  the 
number  to  be  elected  each  year.  This  body  shall 


correspond  in  the  state  to  the  Board  of  Governors 
of  the  College.^ 

3.  An  executive  committee  to  consist  of  three 
or  five  Fellows,  to  be  elected  annually  by  the 
state  representatives  from  among  the  Fellows  of 
the  state.  The  executive  committee  shall 
correspond  to  the  Board  of  Regents  of  the  College 
and  be  the  supreme  executive  body  mthin  the 
state  in  the  conduct  of  state  clinical  meetings. 

The  ofificers  of  the  executive  committee  shall 
be  a  chairman  and  a  secretary.  The  chair- 
man shall  preside   at    all    meetings  of  the  ex- 

■  similar  organizations  will  be  effected  in  the  provinces  of  Canada. 
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ecutive  committee  and  of  the  state  repre- 
sentatives and  be  the  president  of  the  annual 
session  of  the  clinical  section.  The  secretary 
shall  act  also  as  secretary  of  the  state  repre- 
sentatives and  of  the  state  section.  In  the  event 
of  the  death,  resignation,  or  withdrawal  from  the 
state  of  the  chairman,  a  counselor,  to  be  known 
as  the  vice-chairman,  shall  assume  the  duties  of 
the  chairnian  until  that  office  is  filled  by  election 
at  the  next  meeting  of  the  state  represen- 
tatives. 

The  duties  of  the  executive  committee  shall 
be  those  ordinarily  performed  by  a  governing 
board,  namely: 

1.  To  conduct  annual  state  clinical  meetings 
as  hereinafter  provided ; 

2.  To  create,  appoint,  and  direct  all  com- 
mittees; 

3.  To  direct  the  manner  in  which  the  books 
and  accounts  of  the  section  shall  be  kept,  and 
cause  to  be  examined  from  time  to  time  its 
accounts  and  vouchers  for  moneys  received  and 
paid  out,  and  submit  the  same  to  the  central 
office  for  approval; 

4.  To  keep  a  record  of  state  proceedings,  and 
submit  a  report  regarding  such  proceedings  to 
the  state  representatives  for  approval  at  the 
next  succeeding  meeting,  and  to  the  central 
office. 

The  executive  committee  shall  hold  meetings  at 
such  time  and  place  as  it  may  from  time  to  time 
determine. 

ANNUAL   SESSIONS 

State  sections  when  organized  shall  proceed 
with  plans  for  the  first  annual  session  of  from 
two  to  three  days  at  such  time  and  place  as  may  be 
determined  upon  by  the  executive  committee, 
which  may  include: 

1.  Surgical  and  diagnostic  cUnics  and  clinical 
demonstrations  to  be  conducted  during  the 
morning  by  Fellows  of  the  College,  and  by  their 
associates,  of  the  city  in  which  the  meeting  is  held. 
These  clinics  may  provide  practical  demonstra- 
tion of  the  group  method  of  diagnosis  and  teach- 
ing, in  co-operation  with  internists,  pathologists, 
roentgenologists  and  other  specialists  of  medicine ; 

2.  Afternoon  meetings  for  the  laity,  to  be 
addressed  by  invited  laymen  and  surgeons; 

3.  Scientific  and  Uterary  papers  relating  to  the 
art  and  science  of  surgery,  to  be  presented  at 
evening  meetings  by  local  surgeons  of  prominence 
and  by  in\ited  guests  from  outside  the  state  or 
province ; 

4.  Annual  meeting  of  the  state  section,  of  the 
state  representatives,  and  of  the  executive 
committee. 


COMMITTEE    ON    INVITATIONS 

The  committee  on  invitations  should  represent 
all  parts  of  the  state  in  order  that  no  medical 
man  of  prominence  will  be  omitted  from  the  in- 
vitation list.  This  committee  shall  determine 
the  number  of  invited  guests,  based  on  the  fol- 
lowing : 

Attendance  at  the  clinical  sessions  shall  be 
limited  to  Fellows  of  the  College  and  invited 
guests,  the  latter  to  include  candidates  for 
Fellowship,  approved  ethically  by  the  respective 
State  Credentials  Committee,  and  include  also 
internists,  pathologists,  roentgenologists,  editors 
of  medical  journals,  and  other  medical  men  of 
influence.  Invitations  to  attend  the  afternoon 
meetings  shall  be  extended  to  the  Chamber  of 
Commerce,  the  members  of  the  Rotary  Club  and 
their  wives,  the  Women's  Club,  and  other  prom- 
inent lay  organizations  and  individuals. 

COMMITTEE    ON    ARRANGEMENTS 

The  committee  on  arrangements,  composed  of 
local  Fellows,  shall  visit  the  hospitals  of  the  city 
in  which  the  meeting  is  to  be  held  and  make  all 
arrangements  for  cHnics  and  clinical  demonstra- 
tions and  see  that  accommodations  are  provided 
for  the  number  of  men  who  will  attend. 

This  committee  shall  reserve  accommodations 
in  the  best  hotels  in  the  city  far  enough  in  ad- 
vance of  the  meeting  to  insure  entertainment  of 
all  guests  and  Fellows  who  are  expected  to  attend. 

The  hotel  selected  for  headquarters  should 
provide : 

1 .  A  ballroom  or  assembly  hall  for  afternoon  and 
and  evening  meetings; 

2.  Room  adjoining  to  be  used  as  headquarters 
of  the  annual  session  and  for  registration  and 
ticket  bureau; 

3.  Corridor  to  be  used  for  the  display  of  clini- 
cal bulletins. 

Note.  It  is  desirable  that  all  of  these  rooms  be  on  the  same 
floor.  In  case  the  hotel  cannot  provide  a  large  assembly 
room,  a  suitable  auditorium  in  the  city  should  be  secured 
for  afternoon  and  evening  meetings. 

The  committee  on  arrangements  shall  appoint 
a  capable  person  to  act  under  its  direction  as 
editor  of  the  daily  chnical  bulletin  and  pro\-ide  a 
stenographer  familiar  wdth  medical  terms  to 
receive  reports  of  the  coming  day's  chnics  for  this 
bulletin. 

HOSPITALS 

Each  hospital  in  which  clinics  are  to  be  given 
shall  appoint  a  committee  of  three,  representing 
all  services,  which  shall  be  responsible  for  the 
conduct  of  the  cHnics  held  in  that  hospital.  One 
membei   of  this  committee  shall  be  specifically 
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charged  with  the  duty  of  transmitting  each 
afternoon  to  the  bulletin  editor  at  headquarters 
a  list  of  the  coming  day's  chnics.  Each  hospital 
shall  provide  an  individual  who  shall  honor  or 
take  up  the  tickets  issued  at  headquarters  for 
each  specific  demonstration. 

PUBLICITY   COMMITTEE 

Impersonal  ethical  publicity  is  essential  in  order 
that  the  annual  state  clinical  sessions  may  exer- 
cise the  widest  influence.  To  this  end  a  publicity 
committee,  appointed  by  the  executive  committee, 
shall  see  that  invitations  to  all  open  meetings 
and  summaries  of  the  daily  clinical  bulletins  are 
given  to  properly  selected  sources  of  publicity. 
All  reports  of  clinical  procedure  submitted  to  the 
public  press  shall  be  carefully  censored  by  the 
publicity  committee,  which  shall  see  that  nothing 
is  published  that  does  not  conform  to  the  strictest 
standards  of  professional  ethics. 

FIN.\XCES 

It  is  the  wish  of  the  College  that  no  extra 
expense  be  incurred  by  the  members  of  the  Col- 
lege of  the  city  in  which  the  meeting  is  held. 


An  allowance  of  not  to  exceed  $3.00  a  year  for 
each  member  of  the  College  in  the  state  will  be 
made  by  the  central  office  to  help  defray  the 
expense  of  conducting  the  annua!  state  clinical 
sessions.  There  will  be  no  individual  registration 
fee. 

Exhibits  by  publishing  houses  and  dealers 
in  surgical  instruments  and  supplies  may  be  ar- 
ranged for  at  the  discretion  of  the  executive 
committee. 

CO-OPERATION    OF    THE    CENTRAL    OFFICE 

A  representative  from  the  central  office  will 
work  with  the  executive  committee  and  co- 
operate as  far  as  may  be  necessary  in  carrying  out 
the  details  of  arrangements  at  headquarters, 
prepare  tickets,  clinical  bulletins,  and  assist  in 
the  smooth  running  of  the  meeting.  The  central 
office  will  aid  through  recommendation  in  the 
selection,  not  only  of  orators  for  the  afternoon 
lay  meetings,  but  also  of  speakers  of  note  for 
the  evening  sessions.  To  this  end  it  is  essential 
that  the  secretary  of  the  executive  committee 
shall  at  all  times  keep  in  close  touch  with  the 
central  office  of  the  College. 
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HOSPITAL    STANDARDIZATION   IN    CANADA 


THE    following    paper,    addressed    to    the 
Canadian  Medical  Association  in  session 
at  Vancouver,  June  22-26,  and  written  by 
Dr.  M.  T.  MacEachern,  President  of  the  British 
Columbia  Hospital  Association,  is  of  interest. 

Foreword:  The  vital  question  confronting 
the  hospitals  of  Canada  today  is  that  of  hospital 
standardization.  The  subject  is  just  as  vital  to 
the  medical  profession.  This  resume  sets  forth 
briefly  the  nature  of  the  work,  what  has  been 
done,  and  what  remains  to  be  done.  It  is  pre- 
sented in  the  hope  that  both  the  hospitals  and 
the  profession  will  join  more  earnestly  in  that 
sort  of  constructive  action  which  will  create 
Class  A  hospitals  throughout  Canada. 

****** 

If  the  medical  profession  is  to  advance  scientific- 
ally and  otherwise,  and  to  retain  the  confidence 
of  the  public,  it  must  create  hospitals  which  pro- 
tect our  right  to  be  well.  It  must  create  hospitals 
wherein  every  man,  woman,  and  child  admitted 
receives  the  best  care  possible  for  the  profession 
to  give.  After  years  of  study,  both  the  hospitals 
and  the  profession  have  agreed  upon  the  most 
direct  and  practicable  route  to  that  ideal.  The 
route  is  known  as  the  minimum  standard  of  the 
American  College  of  Surgeons.  There  is  nothing 
new  about  it,  and  there  is  nothing  debatable 
about  it.  The  thing  needed  is  merely  swifter 
action  springing  out  of  the  deepest  seriousness 
of  the  profession,  in  order  that  the  ideal  come  true. 

In  any  community  an  intimate  relation  must 
exist  between  the  hospital  and  the  profession. 
To  standardize  one  is  to  standardize  both;  and 
to  standardize  both  is  to  create  an  ever  increasing 
scientific  ability  on  the  part  of  the  doctors  and  an 
effective  application  of  that  ability  to  the  welfare 
of  patients. 

The  patient  is  the  unit  of  consideration  and  the 
bond  between  the  hospital  and  the  doctor.  If 
this  is  true,  then  the  motto  of  both  must  be  one 
hundred  per  cent  efficiency  in  the  care  of  all  patients. 
Rich  and  poor,  without  regard  to  color  or  creed, 
come  within  this  conception.  Is  there  any 
nation  in  the  world  w^hich  can  outdo  the  profes- 
sion in  Canada  in  such  a  program? 

Now  let  us  take  a  plain  inventory  of  ourselves. 
In  Canada  is  a  group  of  hospitals  outstanding  for 
their  merit  throughout  the  world.  That  fact  is  a 
delight;  but  it  should  not  detract  our  attention 
from  the  whole  picture  of  Canadian  hospitals. 
Many  in  the  picture  came  recently  into  e.xistence. 


They  "grew  over  night,"  and  in  some  instances 
have  little  or  no  knowledge  of  the  true  ideal  for 
which  hospitals  are  intended.  Many  are  badly 
planned,  inadequately  equipped,  and  inefficiently 
personnelled.  Many  are  poorly  financed,  de- 
pending for  their  existence  as  the  alms  seeker  does 
on  the  streets.  Many,  vdih.  good  intentions 
enough,  are  merely  boarding  houses  for  sick 
people.  Such  institutions  say  with  a  sort  of 
pathetic  sentimentality:  "We  take  splendid  care 
of  all  our  patients."  But  they  have  not  the  facts 
on  which  to  base  such  a  claim. 

A  real  hospital  knoivs  what  kind  of  care  its 
l^atients  receive;  it  knows  that  when  mistakes 
occur  they  do  not  occur  again  through  avoidable 
reasons.  The  time  has  come  when  any  hospital 
in  Canada  must  either  be  in  possession  of  such 
procedure  or  resign  all  right  to  the  confidence, 
goodwill,  and  support  of  the  public. 

We  do  not  have  too  many  hospitals.  We  do  not 
have  enough  hospitals.  Our  business,  then,  is  not 
destructive.  Our  business  is  to  accept  the  facts 
as  they  are  and  then,  with  all  the  combined  com- 
mon sense  which  we  possess,  to  change  the  poor 
or  mediocre  facts  into  ones  of  excellence.  That 
process  is  hospital  standardization. 

For  seven  years,  silently  but  energetically  and 
effectively,  hospital  standardization  has  been 
developing  until  it  now  permeates  almost  every 
institution  on  our  continent  and  is  making  its 
influence  felt  because  it  is  recognized  as  a  simple, 
practical,  and  rational  basis  for  the  best  work  and 
in  the  best  interests  of  the  doctor,  the  patient, 
the  hospital,  and  the  community.  To  the  Ameri- 
can College  of  Surgeons,  a  splendid  body  of  men 
from  Canada  and  the  United  States,  we  owe  the 
commencement  and  development  of  the  move- 
ment. They  had  foresight  and  vision  of  the  future 
and  they  w^re  sincere,  as  evidenced  by  their  giv- 
ing from  their  own  means  toward  this  move- 
ment. Now  the  w^ork  is  being  carried  on  from 
coast  to  coast  with  splendid  response  from  our 
hospitals  and  the  profession. 

In  briefly  reviewing  the  progress  of  this  move- 
ment we  find  it  started  in  1913  and  for  the  first 
two  or  three  years  data  were  secured  by  corre- 
spondence, by  visits,  and  by  personal  contact 
with  hospitals,  doctors,  boards  of  trustees,  and 
others.  This  information  was  very  carefully 
digested  by  the  group  making  the  study  and  after 
due  dehberation  the  minimum  standard  require- 
ment was  formulated.  This  standard  is  as  follows: 
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1.  That  physicians  and  surgeons  privileged  to  practice 
in  the  hospital  be  organized  as  a  definite  group  or  staff. 
Such  organization  has  nothing  to  do  with  the  c^uestion  as 
to  whether  the  hospital  is  "open"  or  "closed,"  nor  need 
it  affect  the  various  existing  types  of  staff  organization. 
The  word  staff  is  here  defined  as  the  group  of  doctors  who 
practice  in  the  hospital  inclusive  of  all  groups  such  as  the 
"regidar  staff,"  the  "visiting  staff,"  and  the  "associate 
staff." 

2.  That  membership  upon  the  staff  be  restricted  to  phy- 
sicians and  surgeons  who  are  (a)  competent  in  their 
respective  fields  and  (b)  worthy  in  character  and  in 
matters  of  professional  ethics;  that  in  this  latter  connec- 
tion the  practice  of  the  division  of  fees,  under  any  guise 
whatever,  be  prohibited. 

3.  That  the  staff  initiate  and,  with  the  approval  of  the 
governing  board  of  the  hospital,  adopt  rules,  regulations, 
and  policies  governing  the  professional  work  of  the  hos- 
pital; that  these  rules,  regulations,  and  policies  specifically 
provide : 

a.  That  staff  meetings  be  held  at  least  once  each  month 
(in  large  hospitals  the  departments  may  choose  to  meet 
separately) . 

b.  That  the  staff  review  and  analyze  at  regular  inter- 
vals the  clinical  experience  of  the  staff  in  the  various  de- 
partments of  the  hospital,  such  as  medicine,  surgery, 
and  obstetrics;  the  clinical  records  of  patients,  free  and 
pay,  to  be  the  basis  for  such  review  and  analyses. 

4.  That  accurate  and  complete  case  records  be  written 
for  all  patients  and  filed  in  an  accessible  manner  in  the 
hospital,  a  complete  case  record  being  one,  except  in  an 
emergency,  which  includes  the  person's  history;  the  physical 
examination,  with  clinical,  pathological  and  X-ray  find- 
ings when  indicated;  the  working  diagnosis;  the  treatment, 
medical  and  surgical;  the  medical  progress;  the  condition 
on  discharge  with  final  diagnosis;  and,  in  case  of  death,  the 
autopsy  findings  when  available. 

5.  That  clinical  laboratory  facilities  be  available  for  the 
study,  diagnosis  and  treatment  of  patients,  these  facilities 
to  include  at  least  chemical,  bacteriological,  serological, 
histological,  radiographic,  and  fluoroscopic  service  in  charge 
of  trained  technicians. 

That  standard  is  not,  perhaps,  so  simple  as  it 
looks.  But  certainly  it  does  not  impose  too  large 
a  burden  of  effort  upon  the  doctor  or  upon  the 
hospital.  It  calls  for  no  undue  expenditure  of 
money.  It  is  not  impertinent,  for  it  is  based  upon 
the  sound  principles  of  practice  which  the  pro- 
fession long  ago  accepted.  It  forces  a  construc- 
tive and  co-operative  scrutiny  over  all  medical 
work  in  the  hospital;  unnecessary  surgery,  in- 
competent surgery,  lax  and  lazy  medical  service, 
and  all  commercialism  in  medicine  go  down 
before  it. 

The  minimum  standard  is  not  a  theory.  Wher- 
ever it  is  tried  with  sincerity,  it  succeeds.  One 
result  of  it,  too,  is  that  it  swiftly  submerges  per- 
sonal prejudices  among  doctors  and  unites  them 
under  those  bonds  which  have  always  made  the 
profession  great. 

The  second  phase  of  the  work  consisted  in  a 
survey  of  the  hospitals  of  Canada  and  the  United 
States  of  one  himdred  beds  and  over,  in  order  to 
bring  to  them  the  minimum  standard  and  assist 


them  in  carrying  it  out.  Six  hundred  and  seventy- 
one  hospitals  of  one  hundred  beds  and  over,  in 
both  countries,  were  surveyed  and  it  was  found 
that  only  eight-nine  were  then  living  up  to  the 
requirements  of  the  standard.  The  policy  pur- 
sued, however,  was  to  make  it  as  comprehensive 
as  possible  to  all  these  institutions  and  to  help 
them  to  fall  into  line.  During  the  past  year 
another  review  has  been  completed  and  it  is 
found  that  of  these  six  hundred  and  seventy-one 
hospitals,  one  hundred  and  ninety-eight  have 
complied  with  the  conditions  as  laid  down. 
During  the  present  year  the  field  is  being  actively 
and  thoroughly  worked  and  all  hospitals  of  fifl\' 
beds  and  over  are  being  reviewed.  It  is  expected 
that  possibly  four  hundred,  at  least,  of  the  six 
hundred  and  seventy-one  hospitals  already  re- 
ferred to,  will  have  reached  the  requirement. 
The  workers  are  receiving  great  encouragement 
everywhere  they  go. 

A  splendid  impetus  to  this  movement  in  Canada 
was  given  last  year  when  Mr.  John  G.  Bowman, 
director  of  the  American  College  of  Surgeons,  anrl 
Father  Moulinier,  president  of  the  Catholic 
Hospital  Association,  made  a  tour  through 
Canada.  Their  work  has  been  followed  up  and 
augmented  by  others  and  no  doubt  a  complete 
report  of  this  will  be  made  during  the  coming 
autumn  in  Montreal  at  the  International  Meeting. 

In  western  Canada  material  progress  has  been 
made.  A  conference  was  held  at  Calgary  on 
April  26  and  27,  1920,  at  which  representatives 
from  the  various  hospitals  in  the  four  western 
provinces — ^lanitoba,  Saskatchewan,  Alberta, 
and  British  Columbia,  consisting  of  hospital 
superintendents,  members  of  boards,  Fellows  of 
the  American  College  of  Surgeons,  and  others, 
met  to  discuss  hospital  standardization  prim- 
arily. We  found  that  great  progress  had  already 
been  made  in  the  western  provinces.  Many 
hospitals  in  Manitoba,  Saskatchewan,  Alberta, 
and  British  Columbia  had  adopted  the  minimum 
standard  in  its  full  requirement.  A  splendid 
meeting  was  held,  lasting  two  days.  The  Western 
Canada  Hospital  Association  was  formed,  having 
primarily  for  its  object  the  advancement  of 
hospital  standardization  in  western  Canada. 
Several  very  valuable  resolutions  were  passed  by 
this  conference  which  are  of  vital  importance  to 
hospital  standardization.  The  conference  very 
strongly  approved  and  supported  the  minimum 
standard  requirement  and  recommended  its 
adoption  by  all  the  hospital  associations  and 
hospitals  of  the  four  pro\ances.  The  conference 
also  approved  of  and  recommended  highly  the 
plan  of  having  a  hospital  association   in   each 
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province  to  promote  the  welfare  of  our  institu- 
tions, and  they  also  recommended  that  the 
Canadian  Hospital  Association,  which  has  been 
inert  for  the  past  few  years,  be  revived.  Through 
such  organizations  it  is  hoped  to  assist  in  the 
promotion  of  hospital  standardization.  The  work 
of  the  Province  of  British  Columbia  has  been 
taken  care  of  by  Dr.  T.  R.  Ponton,  assistant 
superintendent  and  director  of  medical  records 
of  The  Vancouver  General  Hospital,  and  myself, 
and  all  the  hospitals  of  fifty  beds  and  over  have 
been  reviewed.  Our  work  has  recently  been 
extended  to  the  four  western  provinces  and  a 
review  will  be  made  in  the  course  of  the  summer. 
J.t  is  indeed  gratifvins  to  find  that  this  work  is 


l)eing  welcomed  by  the  hospital  people  and  the 
medical  profession  wherever  we  go,  and  we  trust 
that  before  long  we  will  not  have  any  institution 
in  western  Canada  which  cannot  claim  the  dis- 
tinction of  "Class  A." 

In  conclusion  let  me  say  that  the  doctors  in 
Canada  are  of  such  character  and  training  that 
they  will  carry  this  program  out,  but  let  me 
appeal  to  you,  with  all  the  force  in  me,  for  speed 
of  action.  Let  us  have  Canada  in  the  lead,  which 
means  that  there  shall  be  a  series  of  hospitals 
from  the  Pacific  to  the  Atlantic  in  which  every 
patient  gets  the  best  service  always,  which  the 
profession  can  give.  Let  us  have  in  Canada  the 
first  such  series  of  hospitals  across  the  continent. 


Plate  I.  Showing,'  the  presence  of  a  stricture  at  the  lower 
end  of  the  ureter  above  which  can  be  seen  the  presence  of 
leukoplakia.    The  mucosa  of  the  ureter  is  very  red. 

Leukoplakia  of  the  Bladder  and  Ureter. 
Uerniaii  L.  Krctsclnner. 
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LEUKOPLAKIA  OF  THE  BLADDER  AND  URETER 

By  HERMAN  L.  KRETSCHMER,  M.D.,  F.A.CS.,  Chicago 

Urologist,  Presbyterian  Hospital;  Genito-Urinary  Surgeon,  Alexuan  Brothers  Hospital 


THE  majority  of  authors  who  have  written 
upon  the  subject  of  leukoplakia  of  the 
urinary  organs  agree  that  it  is  a  rare  dis- 
ease Brik  is  one  of  the  few,  however,  who  does 
not  believe  that  it  is  of  rare  occurrence.  Beer 
also  thinks  the  disease  is  more  frequent  than 
statistics  would  lead  one  to  believe.  That 
this  pathological  condition  is  not  of  very  fre- 
quent occurrence  is  evidenced  by  the  fact 
that  the  literature  on  this  subject,  including 
the  case  reports,  is  not  extensive.  For  exam- 
ple, in  the  American  hterature  at  my  com- 
mand I  was  able  to  find  only  three  contribu- 
tions on  this  subject,  namely,  those  of  Arthur 
T.  Cabot,  Zipser,  and  Beer.  Not  only  are 
the  case  reports  few"  and  far  between,  but  in 
some  of  them  the  more  important  details  are 
lacking.  Because  of  the  fact  that  the  Hter- 
ature on  this  subject  is  very  scattered,  it  was 
thought  desirable  to  collect  and  briefly  to 
review  such  cases  as  were  available,  especial- 
ly as  I  have  been  unable  to  find  a  complete 
and  comprehensive  review  of  the  subject  in 
the  literature  of  this  country.  Whether  or 
not  this  condition  is  really  as  rare  as  I  am  led 
to  beheve,  can  be  determined  only  by  the  num- 
ber of  cases  that  are  reported;  hence,  it  is  my 
hope  that  this  article  may  interest  those  who 
have  seen  similar  cases,  to  the  end  that  they 
will  report  cases  in  their  practice.  Not  only 
will  the  placing  on  record  of  these  cases  give 
us  a  more  accurate  account  of  the  frequency 
of  occurrence  of  this  condition,  but  new  facts 


may  be  brought  forth  that  may  throw  addi- 
tional light  on  the  subject. 

Before  discussing  the  cases  reported  in  the 
literature,  I  shall  present  briefly  the  follow- 
ing case : 

Mr.  A.  K.,  age  54,  a  machinist  by  occupation, 
was  referred  by  Dr.  Walter  Stauffer,  of  Elkhart, 
Indiana,  and  was  admitted  to  the  Presbyterian 
Hospital,  September  26,  1919.  Family  and  pre- 
vious histories  were  negative.  The  patient  denied 
having  had  gonorrhoea  or  syphilis.  His  chief 
complaints  were:  (i)  pain  in  the  region  of  the  left 
kidney,  (2)  passing  sand  and  gravel  in  the  urine, 
(3)  burning  on  urination,  (4)  frequency  of  urina- 
tion, (5)  haematuria,  and  (6)  pus  in  the  urine. 

Onset  and  course.  The  patient  stated  that  his 
trouble  began  15  years  ago  after  a  very  severe 
cold.  At  that  time  he  had  severe  burning  on  urina- 
tion; he  was  obliged  to  urinate  every  few  moments 
and  passed  small  amounts  of  blood  with  the  urine. 
About  the  same  time,  he  first  noted  severe  pain  in 
the  region  of  the  left  kidnev.  Since  the  onset  the 
attacks  of  pain  had  been  irregular;  sometimes  he 
had  one  attack  every  month  and  there  were  times 
when  he  would  be  free  from  attacks  for  6  months. 

Pain  in  region  of  kidney.  The  attacks  were  ushered 
in  very  suddenly,  with  sharp,  severe  pain  over  the 
left  kidney.  The  pain  radiated  to  the  bladaer  and 
then  left  as  suddenly  as  it  started.  The  attacks 
usually  lasted  frona  15  minutes  to  one-half  hour. 
The  pain  was  somewhat  relieved  by  urination;  but 
hypodermic  injections  of  morphine  always  gave 
him  complete  relief.  After  he  received  the  hypo- 
dermic he  would  fall  asleep  and  wake  up  free  from 
the  pain.  The  last  attack  was  present  for  2  weeks. 
The  pain  had  been  almost  constant,  only  easing  up 
for  a  few  minutes  at  a  time.  During  this  last  attack 
hypodermics  failed  to  give  relief.  The  pain  was 
described  as  cramp-like  in  character  and  was  so 
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severe  that  it  doubled  him  up.  Sometimes  there 
was  a  grating,  unbearable  pain  along  the  course  of 
the  left  ureter. 

Passage  of  sand  and  gravel  in  urine.  The  passage 
of  sand  (?)  and  gravel  (?)  was  first  noticed  several 
years  after  the  onset  of  his  present  trouble.  At 
times  he  passed  small  amounts  of  sand  with  every 
urination.  He,  furthermore,  stated  that  he  had 
passed  about  six  or  seven  large  pieces  of  gravel 
since  the  onset  of  his  trouble  and  that  these  were 
passed  at  times  with  severe  pain.  The  discharge 
of  gravel  is  accompanied  by  great  pain  and  burn- 
ing in  the  bladder.  The  last  one  was  passed  7  days 
before  admission  and  was  as  large  as  the  tip  of  his 
little  finger.  Usually,  however,  the  gravel  passed 
varied  in  size  from  a  millet  seed  to  a  small  grain 
of  wheat. 

Burning  on  urination.  This  was  present  from  the 
onset  of  his  trouble  and  was  only  noted  during  the 
act  of  urination. 

Frequency  of  urination.  During  the  day  he  voided 
every  hour  and  sometimes  every  half-hour.  He 
urinated  more  frequently  during  the  attacks  of 
pain,  and  urination  seemed  to  relieve  the  pain.  As  a 
rule,  he  voided  two  or  three  times  during  the  night. 
At  the  time  of  admission  the  frequency  was  much 
less  marked  than  it  had  been. 

Hce.maturia.  The  patient  stated  that  he  occa- 
sionally passed  small  specks  of  blood  in  the  urine. 
He  never  passed  large  clots  and  the  blood  was 
never  well  mixed  with  the  urine. 

Pus  in  the  urine.  He  often  noticed  that  he  passed 
some  white  material  with  the  urine.  This  he  said 
was  pus. 

He  never  had  had  retention  of  urine.  Nausea 
was  present  during  the  attacks  of  renal  pain. 

Physical  examination.  The  patient  was  a  small, 
fairly  well-nourished  male,  appearing  to  be  about 
54  years  of  age.  The  head  and  neck  were  nega- 
tive. The  pupils  were  equal  and  reacted  to  light 
and  accommodation.  The  nose  was  negative.  The 
mouth  showed  many  carious  teeth.  The  tongue 
was  clear  and  moist  and  showed  no  tremor. 

The  chest  was  barrel-shaped  and  the  lung  expan- 
sion poor.  There  was  normal  vesicular  breathing; 
no  rales. 

Heart  borders  were  normal;  tones  clear;  rhythm 
and  rate  normal. 

There  was  some  rigidity  of  the  left  rectus  muscle. 
There  was  a  good  deal  of  rigidity  in  the  region  of  the 
left  kidney  and  along  the  course  of  the  left  ureter. 
The  kidneys  were  not  palpable.  The  spleen  was 
not  palpable.  The  liver  was  palpable  3  finger- 
breadths  below  the  costal  arch. 

There  was  no  oedema  of  the  lower  extremities 
and  no  scars  were  seen.    Knee-jerks  were  present. 

Rectal  examination.  The  prostate  was  normal 
in  size,  or  perhaps  a  little  smaller  than  normal. 
The  seminal  vesicles  were  palpable.  Above  the 
prostate  and  seminal  vesicles  at  about  the  peritoneal 
fold  was  felt  a  hard,  irregular,  nodular  infiltration 
that  was  more  or   less   crescentic   in   outline   and 


seemed    to    extend    equally   on    both   sides    of    the 
median  line. 

Because  of  a  sudden  onset  of  oedema  of  the  left 
leg  several  weeks  after  admission  to  the  hospital, 
James  B.  Herrick  was  asked  to  see  the  patient. 
The  physical  e.xamination  made  by  Dr.  Herrick 
showed  the  following:  A  double  inguinal  hernia 
was  present.  A  hard  nodule  was  felt  in  the  left 
inguinal  ring  when  the  patient  coughed.  The  liver 
was  palpable  3  fingerbreadths  below  the  costal 
margin.  The  umbilicus  was  very  hard  in  the 
center.  There  was  an  enlarged  left  axillary  gland 
the  size  of  a  bean.  The  right  kidney  region  was 
tender.  The  left  leg  was  axlematous  to  the  knee  and 
the  right  leg  was  oedematous  halfway  to  the  knee. 

E.xamination  of  the  blood  showed  4,300,000  ery- 
throcytes; 7,700  leucocytes;  88  per  cent  haemo- 
globin. Blood  pressure  was  120  systolic,  and  70 
diastolic.  The  spinal  Wassermann  reaction  was 
negative. 

Roentgen-ray  examination  by  H.  E.  Potter 
showed  no  shadows  suggestive  of  stone  in  the  upper 
urinary  tract.  There  was  seen  one  shadow  on  the 
left  side  low  down  that  might  have  been  due  to  a 
stone  in  the  ureter.  This  was  really  out  a  little 
farther  than  the  average  stone  we  see  in  the  ureter. 

Urinalysis  showed  color,  amber;  specific  gravity, 
1030;  reaction,  alkaline;  albumin,  positive;  a  trace 
of  blood;  sugar,  negative.  Microscopically,  red 
blood  cells  and  amorphous  phosphates  were  present. 
Cultures  of  the  urine  showed  a  mixed  culture  of 
bacillus  coli  and  staphylococcus.  Cell  count:  4,600 
leucocytes  per  cubic  millimeter. 

Cystoscopic  examination.  The  entire  bladder 
mucosa  seemed  to  be  covered  with  white  material 
except  at  the  apex,  where  an  area  of  very  red  muco- 
sa, the  size  of  a  dime  was  seen.  The  bladder  had  a 
pale,  grayish-white,  lusterless  appearance.  No- 
where was  anything  resembling  mucosa  visible 
except  in  the  apex,  and  there  it  appeared  very  red. 
The  cystoscopic  picture  was  typical  of  leuko- 
plakia vesicae.  Blood  vessels  were  not  seen  except 
in  the  small  area  of  mucosa  at  the  apex.  No  individ- 
ual plaques  were  seen.  No  stone  or  tumor  was 
seen.  The  ureteral  orifices  appeared  normal. 
Catheterization  of  the  right  ureter  was  easy  and 
without  obstruction.  Examination  of  the  urine 
from  the  right  side  showed  the  presence  of  pus 
cells,  2,507  per  cubic  millimeter.  Cultures  showed 
the  presence  of  staphylococci.  Six  attempts  were 
made  to  catheterize  the  left  ureter.  Each  time  an 
obstruction  was  met  about  2  centimeters  up, 
beyond  which  point  it  was  impossible  to  advance 
the  catheter. 

Intravenous  injection  of  phenolsulphonepthalein 
showed : 

Time  of  appearance  7  minutes 

First  ha  If -hour  47  per  cent 

Second  half-hour  22  per  cent 

Total  function  69  per  cent 

Examination  for  residual  urine  showed  that  the 
patient  emptied  his  bladder  completely. 


KRETSCHMER:    LEUKOPLAKIA  OF  THE   BLADDER  AND   URETER 


327 


C^> 


v-^-** 


Fig.  I.  The  mucosa  is  very  narrow  and  tlie  cells  are 
flattened  and  placed  at  right  angles  to  the  basal  layer  of 
columnar  cells.  Large  collections  of  desquamated  squa- 
mous cells  can  be  seen  adhering  to  the  surface  of  the 
mucosa. 

The  patient  was  put  upon  the  internal  adminis- 
tration of  urotropin  and  acid  sodium  phosphate, 
alternating  each  week  with  sodium  bicarbonate. 
Daily  irrigations  of  potassium  permanganate  were 
instituted. 

Dr.  Herrick  was  of  the  impression  that  besides 
the  urinary  condition  the  patient  also  had  a  car- 
cinoma, probably  of  the  stomach.  In  order  to 
clear  up  this  point  the  following  examinations  were 
made: 

November  7,  1919,  examination  of  the  stomach 
contents  showed  free  hydrochloric  acid,  i-)-;  lactic 
acid,  2  +  1;  mucus,  i-)-;  tumor  fragments,  none; 
long  bacillus,  3+. 

November  8,  1919,  total  acidity,  52;  free  hydro- 
chloric acid,  none;  combined  and  other  acids,  50; 
microscopic  blood;  no  pus;  no  mucus. 

November  8,  1919,  a  barium  meal  was  given  and 
the  patient  fluoroscoped.  The  barium  solution 
entered  rapidly,  but  filled  the  upper  part  of  the 
stomach  first  as  a  large,  rather  circular  region,  and 
then  spread  down  to  the  pyloric  region  as  a  long, 
narrow  portion  which  gradually  filled  out  to  normal 
size  and  shape.  There  was  no  peristaltic  change 
and  the  pylorus  closed  off  uniformly,  although 
there  was  some  question  as  to  the  widening  in  the 
pyloric  region. 

Fluoroscopy  of  the  colon  by  Dr  Rose.  The  barium 
solution  entered  in  a  spasmodic  manner,  especially 
in  the  sigmoid  region,  where  there  was  a  question- 
able area  which  later  seemed  to  fill  fairly  well.  The 
caecal  region  filled  well.    The  transverse  colon  con- 


Fig.  2.  Lamellae  of  desquamated  cells  adhering  to  the 
surface  of  the  mucosa.  Tendency  toward  formation  of 
papillae. 

tained  gas  but  very  little  barium.  The  sigmoid 
was  spastic.    There  is  probably  no  carcinoma. 

Analysis  of  the  faeces  showed  no  blood,  pus,  or 
mucus. 

The  patient  was  kept  on  local  treatment  for  the 
bladder  condition  and  attempts  were  made  to 
relieve  his  renal  colics  by  dilating  the  lower  left 
ureter,  the  condition  of  which  was  diagnosed  as 
stricture.  As  previously  mentioned,  many  attempts 
were  made  to  catheterize  the  left  ureter,  all  of 
which  failed.  Dr.  Herrick  still  believed  that 
besides  the  urinary  condition  the  patient  had  a 
carcinoma  somewhere  in  the  abdomen,  and  was  of 
the  opinion  that  the  mass  which  could  be  felt 
through  the  rectum  was  a  retrograde  implanta- 
tion; and  the  question  arose  as  to  whether  or  not 
this  was  producing  a  compression  of  the  lower  left 
ureter.  Because  of  the  increase  in  number  and 
severity  of  the  renal  colics,  in  view  of  the  fact  that 
attempts  to  dilate  the  stricture  failed,  and  because 
the  patient  was  slowly  but  surely  losing  ground, 
it  was  decided  to  operate  upon  him. 

Operation  November  16.  igig.  At  the  suggestion 
of  Dr.  Herrick  an  exploratory  laparotomy  was 
done  before  the  bladder  was  opened.  A  right 
rectus  incision,  18  centimeters  long,  was  made. 
On  opening  the  peritoneum  pale  yellow  fluid  gushed 
through  the  opening.  On  exposing  the  liver,  gray- 
ish, hard  nodules,  about  2J 2  centimeters  in  diameter, 
were  seen  on  the  anterior  surface.  The  palpating 
hand  could  feel  the  liver  studded  with  similar 
hard  nodules.  The  stomach  was  delivered  and 
carefully  palpated  but  no  pathology  was  discov- 
ered.   Examination  of  the  pancreas  showed  a  hard, 
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nodular  mass  firmly  fixed  posteriorly.  This  mass 
involved  the  head  of  the  pancreas  and  was  as  large 
as  a  small  lemon.  On  exploring  the  pelvis  a  small 
mass  was  felt  in  the  cul-de-sac.  After  exploration, 
the  abdomen  was  closed  with  catgut  and  silk,  and 
the  wound  sealed  with  collodion. 

The  bladder  was  exposed  through  the  usual 
suprapubic  incision.  The  peritoneum  and  pre- 
vesical fat  were  stripped  from  the  bladder.  The 
bladder  was  opened  by  an  incision  4  inches  long. 
The  bladder  mucosa  was  thrown  into  very  coarse 
folds  or  wrinkles,  which  were  dry,  lusterless,  and 
of  a  dark-slate  to  grayish-blue  tint.  Scattered 
on  the  surface  were  thin  plaques  varying  in 
size  from  J^  to  i  centimeter.  They  were  about 
yi  centimeter  thick  and  were  elevated  above  the 
surface  of  the  bladder.  These  plaques  had  a  sharp, 
well-defined  border.  At  the  junction  of  the  posterior 
and  superior  walls  of  the  bladder  along  the  apex 
was  seen  an  area  about  the  size  of  a  dime.  The 
surface  of  this  was  coarsely  granular  and  the  edges 
irregular.  This  was  the  only  area  of  mucosa  that 
was  seen.  Sections  of  the  bladder  mucosa,  including 
the  plaques,  were  removed  for  microscopic  study. 
The  left  ureteral  orifice  was  located  and  a  small, 
filiform  bougie  passed  up  for  a  distance  of  7  centi- 
meters. This  was  followed  by  large  filiforms  and 
then  a  small  ureteral  catheter.  The  orifice  was 
then  slit  with  a  scissors.  Ureteral  catheters  up  to 
and  including  a  large  No.  6  were  passed  into  the 
kidney  pelvis  without  difficulty  or  obstruction,  .t. 
rubber  drain  was  stitched  to  the  bladder  wall 
and  the  bladder  closed  with  catgut.  The  abdominal 
wall  was  closed  with  catgut  and  silkworm-gut. 

Postoperative  course.  Following  operation  the 
wound  began  to  gap  and  around  the  edges  there 
was  seen  a  dark  colored  slough.  The  umbilicus, 
which  at  the  time  of  operation  showed  a  nodule, 
rapidly  increased  in  size  and  became  very  red,  so 
that  at  the  end  of  ,5  weeks  it  was  as  large  as  a 
nickel.  The  bladder  fistula  was  kept  open  and  daily 
irrigations  continued. 

On  December  5,  the  patient  developed  a  jaun- 
dice which  persisted  up  to  the  time  of  his  death. 
He  failed  rapidly,  became  pale  and  drowsy,  and 
died  on  December  19,  1919. 

The  autopsy  was  performed  by  B.  O.  Raul- 
ston,  pathologist  at  Presbyterian  Hospital,  whose 
report  follows: 

Anatomical  diagnosis.  Carcinoma  of  the  pan- 
creas with  metastases  in  the  liver,  peritoneum, 
umbilicus,  pleura,  pericardium,  lungs,  peri-aortic 
and  inguinal  lymph  glands,  and  each  adrenal; 
right  pyelonephritis;  bilateral  ureteropyelitis;  left 
hydronephrosis;  chronic  cystitis,  and  acute  mem- 
branous cystitis;  fibrous  stricture  of  the  lower  por- 
tion of  the  left  ureter;  leukoplakia  of  the  entire 
urinary  bladder  and  lower  portion  of  the  left  ureter; 
emaciation  and  anaemia;  ascites;  icterus;  recent 
suprapubic  cystotomy  wound — partially  healed; 
recent  surgical  scar  in  the  right  upper  abdominal 
wall;    thrombosis    of    the   veins    in    the    pudendal 


plexus;  multiple  haemorrhagic  infarcts  in  the  lungs; 
bilateral  fibrinous  pleuritis;  extensive  haemorrhage 
into  and  beneath  the  parietal  pleura;  serous  degen- 
eration of  subpericardial  adipose  tissue;  moderate 
atheromatous  changes  of  the  aorta;  decubital  ulcer 
over  the  sacrum;  patent  right  inguinal  ring;  small 
patent  foramen  ovale;  healed  calcified  tracheo- 
bronchial lymphadenitis. 

Left  kidney.  The  left  kidney  is  soft  and  fluctu- 
ates to  some  degree  throughout.  This  fluctuation 
is  most  marked  in  the  superior  pole,  where  the 
kidney  is  almost  of  cystic  consistency.  Dark-brown 
fluid  escapes  when  the  kidney  is  sectioned.  The  pel- 
vis of  the  kidney  is  greatly  dilated,  measuring  from 
one  pole  on  the  open  kidney  to  the  other,  13  centi- 
meters. The  wall  of  the  pelvis  is  greatly  thickened 
and  is  markedly  reddened. 

Left  urc'.er.  The  entire  length  of  the  left  ureter 
is  greatly  dilated  and  when  measured  from  cut 
edge  to  cut  edge,  the  distance,  immediately  below 
the  pelvis  of  the  kidney,  is  2  centimeters,  at  the 
middle  portion  2.5  centimeters,  and  immediately 
above  the  junction  with  the  bladder  is  2.5  centi- 
meters. Two  centimeters  above  the  junction  of  the 
ureter  with  the  bladder,  there  are  a  number  of  oval- 
shaped  regions  where  the  lining  of  the  ureter  is 
light-gray  to  white  in  color,  of  dull  luster,  and 
markedly  elevated.  For  a  distance  of  3  centi- 
meters the  lining  of  the  ureter  is  replaced  for  the 
most  part  by  this  elevated  pearl  gray  tissue  (Fig.  i). 
The  mucosa  is  very  red. 

Right  kidney.  When  the  right  kidney  is  removed 
there  can  be  seen  beneath  its  capsule  large  regions 
that  are  pinkish-red  in  color,  stippled  with  innu- 
merable grayish  to  light  yellow  spots.  When  the  kid- 
ney is  sectioned  there  is  found  in  the  medulla  and 
extending  to  the  cortex,  apparently  along  the  tubules 
a  yellowish-gray  substance  that  resembles  pus. 
The  kidney  substance  is  extremely  soft  and  semi- 
purulent,  but  no  actual  abscesses  are  found.  The 
pelvis  of  the  kidney  is  moderately  dilated,  as  is  its 
ureter. 

Right  ureter.  This  ureter  is  most  dilated  immedi- 
ately above  its  junction  with  the  urinary  bladder, 
where  it  measures  2  centimeters  across  after  it  is 
opened. 

The  opening  of  each  ureter  in  the  urinary  bladder 
is  easily  demonstrated  and  is  not  obstructed.  In 
the  wall  of  the  left  ureter,  5  millimeters  above  its 
junction  with  the  walls  of  the  urinary  bladder, 
there  is  a  dense  fibrous  thickening.  Immediately 
above  this  there  begins  the  peculiar  deformity  of 
the  lining  of  this  ureter  described  above. 

Bladder.  The  lining  of  the  urinary  bladder  is 
wrinkled  and  irregularly  elevated,  and  the  mucosa 
presents  the  same  grayish  appearance  as  that 
observed  in  the  lower  portion  of  the  left  ureter.  A 
considerable  portion  of  the  urinary  bladder  is  cov- 
ered with  gray  membranous  patches,  which,  when 
pulled  away,  bring  the  mucosa  with  them.  This 
niembranous  material  is  covered  on  its  surface  by 
the   smallest    pinpoint-size,  yellowish   specks    that 
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Fig.  3.    An  area  of  mucosa  which  shows  the  presence  of 
large  vacuolated  cells. 


Fig.  4.    An  area  of  mucosa  which  shows  the  presence  of 
large  vacuolated  cells. 


resemble  deposits  of  urinary  salts.  In  the  fundus 
of  the  bladder,  there  is  found  an  opening  2  centi- 
meters long,  which  is  continuous  with  the  surgical 
wound  in  the  lower  portion  of  the  abdomen. 

Prostate.  The  prostate  is  of  normal  size  and 
consistency.    It  does  not  obstruct  the  urethra. 

Urethra.  The  entire  penis  was  removed.  The 
urethra  was  opened  and  showed  a  normal  mucosa. 
Nowhere  in  the  urethra  was  there  an}'  evidence  of 
leukoplakia. 

Examination  of  the  pieces  of  tissue  removed 
from  the  bladder  at  the  time  of  operation  showed 
the  following: 

Adhering  to  the  surface  of  the  mucosa  are  seen 
large  collections  of  desquamated,  squamous  epithe- 
lial cells.  In  some  of  the  areas  the  collections  are 
very  extensive  and  in  the  others  very  small,  so 
that  the  mucosa  is  almost  devoid  of  them.  The  most 
superficial  of  these  appear  to  be  loosely  attached. 
Here  and  there  can  be  seen  collections  of  fresh  red 
blood  cells.  This  layer  has  been  designated  by  some 
as  stratum  corneum.  Below  this  stratum  corneu.n 
can  be  seen  a  layer  that  is  composed  of  many  fine 
granules  (stratum  granulosum).  It  is  believed  these 
granules  are  composed  of  keratohyaline  material. 

Between  the  stratum  granulosum  and  the  stratum 
corneum  is  seen  a  stratum  lucidum.  Below  the 
stratum  granulosum  is  seen  a  layer  varying  in  thick- 
ness. In  this  layer  the  cells  are  more  or  less  regu- 
larly arranged.  The  epithelial  cells  next  to  the 
submucosa  are  placed  at  right  angles  to  the  free 
surface.    These  cells  are  columnar  in  shape. 

In  some  of  the  sections,  the  mucosa  is  very  thin 
and   the  cells  appear  as   though  compressed,  as  a 


result  of  which  the  cells  are  placed  at  a  right  angle 
to  the  previously  mentioned  columnar  cells. 

Papilla',  such  as  occur  in  the  skin,  are  seen  in 
some  of  the  sections.  Some  of  the  sections  show 
the  presence  of  vacuolated  cells.  The  submucosa 
shows  only  an  occasional  area  of  round-cell  infiltra- 
tion which  is  somewhat  at  variance  with  the  reports 
found  in  the  literature. 

It  was  only  due  to  the  postmortem  that  we 
were  able  to  state  definitely  that  in  this  case 
the  leukoplakia  was  present  in  the  ureter  as 
well  as  in  the  bladder,  for  without  the  autopsy 
findings  this  case  might  have  passed  for  a 
simple  case  of  leukoplakia  of  the  bladder. 
Also  it  enabled  us  to  state  that  the  ureteral 
involvement  was  present  on  one  side  and  that 
in  this  ureter  only  the  lower  3  inches  showed 
the  presence  of  leukoplakia.  This  brings  up 
the  question  as  to  whether  the  cases  reported 
as  leukoplakia  of  the  bladder  were  really 
cases  limited  to  the  bladder,  or  whether 
changes  had  occurred  in  the  ureter  and  kid- 
ney pelvis  which  could  not  be  demonstrated 
clinically.  The  autopsy  confirmed  and  veri- 
fied the  clinical  diagnosis  of  stricture  of  the 
left  ureter,  and  in  view  of  the  fact  that  the 
leukoplakia  of  the  ureter  was  present  on  the 
same  side,  leads  to  the  question  of  whether 
or  not  there  was    some  causal    relationship 
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between  the  two  and  whether  or  not  the 
occurrence  of  both  lesions  was  more  or  less 
coincident. 

SYNONYMS 

Various  names  have  been  used  in  describ- 
ing this  condition,  such  as  metaplasia,  xero- 
sis, cholesteotoma,  leukoplakia,  leukoplasia, 
pachydermia,  etc.  And  here  it  would  be  well 
to  state  that  the  pathological  condition  de- 
scribed in  this  paper,  should  not  be  con- 
fused with  von  Hansemann's  malakoplakia, 
a  case  of  which  was  reported  by  Folsom  at 
the  last  meeting  of  the  American  Medical 
Association.  These  are  two  distinct  patho- 
logical conditions.  They  differ  both  macro- 
scopically  and  microscopically. 

FREQUENCY 

A  review  of  the  literature  shows  that  43 
cases  have  been  reported,  which  with  the  case 
I  have  just  reported,  brings  the  total  number 
up  to  44.  Of  this  number,  5  were  reported 
by  American  authors  —  namely.  Beer  (2 
cases),  Zipser,  A.  T.  Cabot,  and  Kretschmer 
(i  each).  It  is  possible  that  there  may  be 
more  than  5  cases  reported  by  American 
authors;  however,  I  have  not  seen  them  in 
my  perusal  of  the  literature. 

AGE 

Age  does  not  seem  to  be  an  essential 
etiologic  factor,  since  cases  have  been  reported 
at  both  extremes  of  life.  The  youngest  case 
on  record  was  reported  by  Leber  and  oc- 
curred in  an  infant  4  months  old.  Two 
cases  were  reported  in  individuals  aged  71; 
one  by  Albarran  and  one  by  Halle.  Be- 
tween these  two  extremes  various  ages  are 
recorded. 

Marchand's  patient  was  7  years  old. 
Between  the  ages  of  11  and  20,  3  cases  were 
recorded;  between  the  ages  of  21  and  30,  g 
cases.  The  largest  number  occurred  between 
the  ages  of  31  and  40,  in  which  decade  there 
were  12  cases.  Out  of  a  total  of  44  cases  this 
makes  about  25  per  cent  of  cases  occurring 
in  this  decade.  Between  41  and  50  there 
were  3  cases;  51  and  60,  7  cases;  61  and  70, 
6  cases;  above  70,  the  2  cases  mentioned 
above.  Seventeen  cases  occurred  between 
the  ages  of  30  and  50,  and  if  this  is  considered 


as  middle  life,  it  is  apparent  that  about  :^;^ 
per  cent  of  the  cases  occurred  between  these 
ages. 

SEX 

There  was  a  preponderance  of  males  over 
females,  34  cases  occurring  in  males,  8  in 
females,  and  the  sex  not  stated  in  2  cases. 
In  Braatz's  case  the  local  pain  manifested 
itself  during  pregnancy.  In  one  of  Halle's 
cases  the  symptoms  began  after  a  difficult 
labor  resulting  in  retention  and  catheteriza- 
tion for  3  days,  after  which  time  symptoms  of 
cystitis  were  present.  It  is  highly  probable 
that  pregnancy  was  an  incident  and  not  an 
etiologic  factor. 

PREVIOUS    VENEREAL   HISTORY 

A  positive  history  of  gonorrhoeal  infection 
with  one  or  more  attacks  was  mentioned  in 
14  cases,  and  in  some  the  symptoms  dated 
from  the  time  of  onset  of  the  gonorrhoea,  such 
as  the  persistence  of  cloudy  urine  and  blad- 
der symptoms.  Many  cases,  on  the  other 
hand,  denied  gonorrhoeal  infection,  so  that 
the  role  of  gonorrhoea  as  an  etiologic  factor 
cannot  be  taken  into  consideration.  It  is 
quite  possible  that  the  leukoplakia  may  have 
been  present  before  the  patient  acquired 
gonorrhoea  and  that  this  infection  superim- 
posed upon  the  leukoplakia  may  have  stirred 
the  latter  into  activity.  Many  cases  denied 
ever  having  had  gonorrhoea.  This  was  the 
case  in  my  patient.  In  some  a  positive  his- 
tory of  syphilis  was  obtained.  Evidently 
syphilis  does  not  seem  to  play  an  important 
role,  although  Posadas  thinks  that  some  of 
these  cases  are  on  a  syphilitic  basis. 

PATHOGENESIS 

The  etiology  of  this  condition  is  still  un- 
known. Various  theories  have  been  advanced, 
none  of  which  seems  to  explain  the  occurrence 
of  this  condition  in  all  the  cases.  The  presence 
of  calculi  in  the  bladder  in  a  number  of  these 
cases  has  led  some  to  believe  that  stone  may 
be  a  factor  in  the  production  of  the  condi- 
tion, and  yet  stone  is  not  always  found  in 
these  cases.  On  the  other  hand,  there  are 
thousands  of  cases  of  bladder  stone  which 
have  never  shown  the  presence  of  leuko- 
plakia.    The    presence    of    a    foreign    body, 
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namely,  a  calculus,  has  led  some  authors  to 
believe  that  the  presence  of  a  stone  or  a 
foreign  body  produces  irritation  and  that 
irritation  in  turn  results  in  the  production  of 
leukoplakia.  Attention  has  been  called  to 
the  presence  of  similar  plaques  in  the  mouth. 
Leukoplakia  is  often  met  with  in  pipe 
smokers.  It  would  seem  reasonable  to  state 
that  stone  is  merely  an  incidence. 

Lecene  does  not  feel  satisfied  that  chronic 
inflammation  is  responsible  for  this  condi- 
tion. He  thinks  that  the  lesion  is  congenital, 
due  to  disturbances  in  the  development  of 
the  urinary  apparatus.  He  states  that  embry- 
ologically  it  is  easy  to  explain  heterotopia 
of  the  endodermic  cells  in  the  vicinity 
of  the  mucosa  of  the  upper  urinary  pass- 
ages and  that  the  fact  that  such  can  occur 
is  sufficient  to  account  for  the  lesions  of 
leukoplakia. 

Halle  concludes  that  chronic  inflammation, 
simple  or  calculous,  can  produce  an  epithelial 
transformation  in  the  mucosa  of  the  urinary 
tract.  The  normal  covering  is  transformed 
into  a  stratified  pavement  epithelium  with 
epidermic  characteristics. 

Halle  in  reporting  his  cases  states  that 
study  shows  the  influence  of  chronic  inflam- 
mation in  the  etiology  of  epithehal  transforma- 
tions. Almost  always  these  patients  show  an 
old  cystitis,  or  a  ureteropyelitis  and  cystitis 
due  to  gonorrhoea,  stricture,  or  prostatic 
disease,  or  a  postpuerperal  cystitis  due  to 
catheterization,  especially  in  cases  that  have 
been  tenacious  and  rebellious  to  treatment. 

Lichtenstern  mentioned  as  etiologic  fac- 
tors long-continued  inflammation,  foreign 
bodies,  stones,  tuberculosis,  etc. 

Posadas  beheves  that  leukoplakia,  in  most 
instances,  offers  a  pathology  the  origin  of 
which  must  be  traced  back  to  syphihs,  when 
it  evidently  comes  under  the  influence  of 
specific  treatment.  If  we  do  not  obtain  a 
satisfactory  result  with  the  usual  methods 
of  treatment  in  the  presence  of  a  decided 
vesical  affection  with  febrile  haematuria  and 
the  throwing  oft"  of  purulent  mucosa,  we 
should  try  mercurial  treatment  before  pro- 
ceeding to  do  a  suprapubic  cystotomy. 

That  this  disease  may  have  a  congenital 
origin  has  been  mentioned;  and  in  view  of 


this  fact  the  case  of  Leber  has  been  repeatedly 
cited.  Leber's  case,  it  will  be  recalled, 
occurred  in  an  infant,  4  months  old,  in 
whom  besides  the  leukoplakia  of  the  kidney 
there  was  also  leukoplakia  of  the  eye. 

NUTRITION 

A  number  of  the  patients  were  poorly 
nourished;  hence,  the  idea  occurred  to  some 
of  the  investigators  that  the  weak,  anaemic, 
run-down,  and  poorly  nourished  may  be 
predisposed  to  the  disease.  This  factor  is 
especially  emphasized  by  the  authors  who 
have  written  on  leukoplakia  occurring  in  the 
mucous  membrane  of  the  eye. 

DISTRIBUTION 

There  are  no  hard  and  fast  rules  about 
the  distribution  of  this  process  in  the  urinary 
tract.  In  some  instances,  the  entire  urinary 
tract  is  the  seat  of  the  disease.  Halle  has 
reported  2  cases  in  which  the  entire  upper 
urinary  tract  was  involved;  a  similar  condi- 
tion obtained  in  Marchand's  and  Chiari's 
cases. 

The  amount  of  bladder  involvement  is 
variable.  The  number  of  cases  in  which  the 
entire  bladder  mucosa  was  involved  is  small. 
In  2  of  Escat's  cases  the  entire  bladder  was 
involved.  In  the  case  reported  in  this  paper 
the  entire  bladder  was  the  seat  of  the  leuko- 
plakia with  the  exception  of  a  small  area, 
as  large  as  a  dime,  at  the  apex.  However, 
when  the  entire  bladder  is  not  involved,  there 
does  not  seem  to  be  any  regular  distribution 
of  leukoplakia.  The  various  reports  show 
involvement  of  the  trigone,  anterior  wall, 
fundus,  neck,  and  lateral  walls,  as  well  as 
the  posterior  walls.  Czerny's  case  is  unique 
in  that  the  leukoplakia  was  found  in  a  divertic- 
ulum, the  only  case  of  its  kind  that  I  have 
been  able  to  find. 

ASSOCIATED    PATHOLOGY 

1.  Bladder.  In  3  of  Halle's  cases  calculi 
were  found  in  the  bladder,  as  well  as  in  the 
cases  of  Cabot,  Albarran,  Nogues,  and 
Verriere. 

2.  Ureter.  An  associated  stricture  of  the 
ureter  was  found  in  one  of  Verriere's  cases. 
This,  with  mine,  makes  a  total  of  2  cases  in 
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which  there  was  found  at  autopsy  an  associ- 
ated stricture  of  the  ureter. 

3.  Kidney.  Various  associated  conditions 
have  been  found  in  the  kidneys.  In  one  of 
Beer's  cases  the  kidney  was  converted  into  a 
pyonephrosis.  There  was  a  tuberculous  de- 
struction of  the  papilla?  as  well  as  tubercu- 
lous foci  in  the  cortex.  Lecene's  case  showed 
a  large  infected  kidney  with  retention,  so 
that  at  examination  the  kidney  was  as  large 
as  two  fists  and  palpable  in  the  lumbar 
region.  One  of  Halle's  cases  had  a  stone  in 
the  pelvis  and  Chiari's  case  showed  a  bilateral 
dilatation  of  the  renal  pelves  and  an  indigo 
stone.  One  of  Rona's  cases  showed  a  para- 
nephritis and  perinephritis  with  stones  in 
the  pelvis  and  ureter  of  the  opposite  kidney. 
His  second  case  showed  a  purulent  peri- 
nephritis wdth  the  presence  of  a  carcinoma 
of  the  bladder.  Beselin's  patient  showed 
renal  and  ureteral  tuberculosis,  and  in 
Brik's  case  the  kidney  showed  an  associated 
interstitial  nephritis.  The  case  reported  in 
this  paper  had  a  primary  carcinoma  of  the 
pancreas. 

4.  Eye.  Of  great  interest  is  the  case 
Leber  reported  of  the  simultaneous  occur- 
rence of  leukoplakia  in  the  kidneys  and  in 
the  eye.  This  is  the  youngest  case  so  far 
reported  and  the  only  one  that  I  know  of 
where  this  combination  is  on  record,  namely, 
the  simultaneous  occurrence  of  leukoplakia 
in  the  kidneys  and  in  the  eye. 

The  one  etiologic  factor  that  is  brought 
out  by  many  of  the  authors  is  the  fact  that 
long-continued  inflammation  or  irritation 
may  play  a  role  in  the  causation  of  this  condi- 
tion. Nevertheless,  the  possibility  of  long- 
continued  irritation  must  be  excluded  from 
a  well-defined  case  in  an  infant  only  four 
months  old.  Naturally,  this  case  brings  up 
the  question  of  the  possible  congenital  origin 
of  the  disease. 

BACTERIOLOGY 

Since  many  cases  were  reported  before 
careful  bacteriological  study  of  the  urine  was  a 
routine  procedure,  it  is  only  natural  to  find 
that  this  part  of  the  case  reports  is  very 
scant.  As  a  matter  of  fact,  most  of  the 
articles  do  not  mention  anything  about  the 


type  of  organisms  found.  Where  bacteriologi- 
cal reports  are  at  hand,  a  great  variety  of 
organisms  has  been  found.  Thus,  Zipser's 
findings  were  bacillus  lactus  aerogenes,  bacil- 
lus proteus,  staphylococcus  albus,  and  a 
gram-positive  bacillus.  Lecene  reported  the 
presence  of  bacillus  coh,  and  Herzen,  the  com- 
bination of  streptococci,  staphylococci,  and 
bacillus  coli.  Lendorf  states  that  cocci  and 
bacilli  were  found,  and  Brik  mentions  the 
fact  that  bacteria  were  found.  Beer  found 
sterile  urine  in  one  of  his  cases.  In  the 
case  reported  in  this  paper  the  combina- 
tion of  staphylococci  and  bacillus  coli  was 
obtained  upon  culture. 

SYMPTOMS 

Subjective  symptoms  are  not  typical. 
There  is  no  symptom-complex  by  means  of 
which  a  positive  diagnosis  can  be  made  from 
the  symptoms  alone.  Often  the  history  of 
onset  dates  back  many  years.  In  my  own 
case  the  patient  stated  that  his  first  symptoms 
began  15  years  before  coming  in  for  examina- 
tion. In  Cabot's  case,  the  patient  had  had 
his  first  symptoms  following  a  lithotomy  20 
years  previously.  A  history  of  bladder 
trouble  for  30  years  was  noted  in  Nogues' 
case.  Apart  from  this  group  of  cases  in 
which  the  history  of  onset  dated  back  many 
years,  one  finds  the  opposite;  namely,  a 
rather  short  duration  of  symptoms,  as  in 
Lecene 's  case,  in  which  the  symptoms  had 
been  present  for  only  nine  months.  In 
Czerny's  case  there  were  no  symptoms  refer- 
able to  this  condition,  and  the  finding  was 
quite  accidental,  the  patient  having  been 
operated  upon  for  injury.  At  the  time  of 
operation  a  diverticulum  of  the  bladder 
was  found,  which  was  removed  and  the 
leukoplakia  was  found  in  the  diverticulum. 

The  symptoms  as  mentioned  above  may 
date  back  to  a  previous  illness.  Some  of  the 
patients  stated  that  the  urine  had  been 
cloudy  since  a  previous  attack  of  gonorrhoea; 
and  in  some  the  symptoms  were  manifested 
after  an  attack  of  retention  of  urine  which 
required  the  use  of  the  catheter,  as  in  the 
cases  of  Cabot,  Brik,  Halle,  and  the  2  cases 
of  Nogues.  In  the  case  that  is  the  subject  of 
this    paper    the    patient    was    very    positive 
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about  the  onset  of  his  iUness  after  a  severe 
cold  which  he  had  contracted  15  years 
before.  Interesting  in  this  connection,  too, 
is  the  case  of  Zipser,  in  which  the  patient 
injected  something  into  his  bladder  in  order 
to  escape  military  service  in  Russia. 

Painful  urination,  associated  with  fre- 
quency, ha?maturia,  and  the  presence  of  pus 
in  the  urine,  is  the  most  frequent  symptom 
of  which  the  patient  complains.  The  degree 
of  pain  is  usually  very  severe.  Cyst  His  dolo- 
rosa is  the  term  used  by  some  of  the  authors 
in  reporting  their  cases.  The  freciuency  may 
vary:  in  some  of  the  cases  the  patients 
were  obliged  to  void  every  10  minutes.  A 
degree  of  severity  in  the  symptoms  may 
be  due  to  the  presence  of  coexisting  lesions, 
such  as  bladder  calculi  and  lesions  of  the 
prostate. 

The  kidney  cases  complain  of  pain  in  the 
region  of  the  kidney,  and  there  are  often 
repeated  attacks  of  renal  colic  associated 
with  nausea  and  vomiting.  Beselin  reports 
200  attacks  of  renal  colic. 

PASSAGE    OF    EPITHELLAL    CELLS 

This  symptom  is  important.  The  passage 
of  large  or  small  pieces  of  membrane  has 
been  noted,  w^hich  may  often  be  associated 
with  attacks  of  renal  colic.  Many  of  the 
patients  have  noticed  that  the  urine  con- 
tained large  or  small  flocculi  or  masses.  In 
some  of  the  reports,  the  patients  stated  that 
they  had  passed  sand  or  gravel.  It  is  well 
within  the  realm  of  possibihty  that  the 
patients  who  thought  they  had  passed  cal- 
cuH,  in  reality  had  passed  small  pieces  of 
desquamated  membrane.  The  presence  of  a 
large  quantity  of  epithelial  cells  in  the  urine 
is  a  matter  of  record :  a  number  of  the  patients 
gave  a  history  of  having  passed  a  mass  of 
epithelium  in  the  urine  for  many  years. 
My  own  case  probably  passed  these  epithe- 
lial masses  for  fifteen  years,  although  he 
stated  that  he  had  passed  calculi  or  gravel 
for  15  years.  Hence,  it  seems  more  reason- 
able to  conclude  that  what  he  thought  was 
sand  or  gravel  was  really  masses  of  epithe- 
lial cells  and  desquamated  mucous  mem- 
brane. Lendorf's  patient  passed  masses  of 
epithelial    cells    for    10    years.      Masses    of 


epithelial  cells  have  been  passed  in  the  urine 
and  so  reported  by  Brik,  Marchand,  Herzen, 
Lohnstein,  Cabot,  and  Beer.  Beer's  case  is 
very  instructive,  bearing  on  the  relation- 
ship of  the  passage  of  membrane  and  renal 
colic.  Following  pelvic  lavage,  the  patient 
had  an  attack  of  renal  colic,  after  which  very 
large  pieces  of  membrane  were  passed. 

CYSTOSCOPIC    FINDINGS 

These  are  quite  characteristic  and  the 
diagnosis  can  very  easily  be  made  from  the 
cystoscopic  picture.  The  presence  of  white 
or  gray,  pale,  lusterless,  irregular-shaped 
plaques  which  are  surrounded  by  normal  or 
inflamed  and  ulcerated  mucous  membrane 
is  quite  typical.  Generally,  these  plaques 
do  not  show  the  presence  of  blood-vessels. 
In  the  cases  of  total  bladder  leukoplakia 
the  entire  vesical  mucous  membrane  has 
a  dull  white  or  bluish-white  appearance.  One 
striking  feature  in  the  cystoscopic  picture 
in  my  case  was  the  fact  that  no  blood-vessels 
were  visible  anywhere  except  in  a  small  area 
at  the  apex.  The  entire  mucous  membrane 
was  white,  dull  and  without  luster,  and  no 
blood-vessels  were  seen  in  the  area  of  the 
leukoplakia.  The  two  plaques  found  at 
operation  w^re  not  noted  at  the  time  of  the 
cystoscopic  examination;  this  was  due,  no 
doubt,  to  the  fact  that  they  were  situated 
in  the  area  of  the  leukoplakia.  Being  of  the 
same  general  appearance  as  the  rest  of  the 
bladder,  they  did  not  stand  out  so  prominent- 
ly as  the  plaques  do  w^hen  they  are  sur- 
rounded by  normal  or  inflamed  mucous 
membrane. 

TREATMENT 

The  treatment  of  this  condition  resolves 
itself  into  non-operative  and  operative. 

A.  Non-operative  treatment.  As  a  rule,  this 
treatment,  in  the  form  of  bladder  irrigations 
and  instillations,  does  not  seem  to  influence 
the  course  of  the  disease  very  much,  although 
improvement  has  been  noted  in  some  cases. 
Various  drugs  have  been  used  for  local 
treatment,  such  as  silver  nitrate,  oxycyanide 
of  mercury  and  resorcin.  In  leukoplakia  of 
the  renal  pelvis,  pelvic  lavage  has  been 
resorted  to.  A  cure  has  been  reported  with 
this  form  of  treatment  by  Stockmann. 
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B.  Operative  trcatmoil.  This  treatment 
must  be  directed,  not  only  toward  the  leu- 
koplakia, but  toward  the  coexisting  lesions 
as  well.  The  presence  of  calculi  calls  for 
their  removal.  Litholapaxy  was  the  method 
used  by  Xogues,  Halle  and  Verriere.  The 
stones  were  often  removed  by  suprapubic 
cystotomy,  so  that  treatment  could  be 
directed  toward  the  leukoplakia.  Where  iso- 
lated plaques  were  found,  good  results  have 
been  reported  after  excision  of  the  plaques. 
Besides  excision  of  the  placiues,  the  plaques 
have  been  curetted  and  cauterized.  In  females 
the  curettage  has  been  done  per  urethram. 

Simple  suprapubic  drainage  has  been  ad- 
vised. This  was  carried  out  in  my  patient, 
since  resection  was  out  of  the  question,  due 
to  the  extent  of  the  pathological  process. 
In  the  kidney  cases  nephrectomy  was  not 
done  for  the  leukoplakia  particularly:  the 
operation  was  directed  toward  some  other 
condition  and  the  leukoplakia  was  found 
as  an  associated  condition. 

CASE   REPORTS 

The  following  cases  were  found  in  the  liter- 
ature available.  The  histories  and  findings 
have  been  condensed.  Posadas'  case  is  not 
included,  not  being  accessible. 

albarran's  cases 

Case  i.  Female,  age  30,  was  confined  11  years  before 
consulting  author.  Following  deliver}"  she  had  retention 
of  urine  for  ,3  days.  From  that  time  on^  haemorrhages, 
cystitis,  and  tenesmus.  The  urine  showed  the  presence  of 
biood,  pus,  and  pavement  epithelium.  Xo  tubercle  bacilli 
were  found.  Curettage  of  the  trigone  through  the  urethra 
was  performed. 

Case  2.  Female,  age  30,  had  suffered  with  cystitis 
for  2  years,  accompanied  b}'  the  presence  of  blood  and  pus 
in  the  urine.  Cystoscopy  showed  the  presence  of  hard, 
thick,  white  plaques  to  the  right  of  the  bladder  neck  and 
one  isolated  plaque  on  the  lateral  wall.  Suprapubic  cys- 
totomy and  curettage  resulted  in  cure. 

Case  3.  Male,  age  62,  died  of  lobar  pneumonia.  He 
had  sufTered  from  blennorrhcea  for  20  years.  For  the  last 
12  years  of  his  life  he  had  bladder  trouble  with  the  occa- 
sional presence  of  blood  in  the  urine,  cystitis  dolorosa, 
calculus  vesicae,  renal  colic,  and  suppurative  orchitis. 
The  urine  contained  necrotic  shreds,  but  no  sugar.  Pus 
and  many  epidermal  cells  were  found  in  the  sediment. 
No  operation  was  performed. 

Postmortem  findings.  The  bladder  was  thickened,  with 
trabecular  and  cellules.  The  ureters  were  thickened  and 
dilated.  Pus  was  found  in  the  urine.  The  kidneys  were 
atrophied  and  contained  miliary  ab.scesses. 

Microscopic  report.  Derma  and  submucosa  were  firm, 
infiltrated    and    vascularized.     The    papillae    were    rudi- 


mentary. The  epithelium  was  thickened.  Two  patches 
at  the  neck  of  the  bladder  consisted  of  two  strata,  one 
containing  three  or  four  layers  of  cuboid  cells  with  large 
granules,  and  the  other,  a  thick,  horny  layer,  consisting 
of  pavement  cells,  but  no  granular  layer.  Between  the 
two  layers,  polygonal  small  cells,  not  dentated,  were 
found.  In  the  ulcerated  places  the  epithelium  was  changed 
and  partly  missing.    The  derma  was  inflamed. 

Case  4.  Male,  age  71,  was  brought  to  the  hospital  in 
a  state  of  coma,  d\'ing  of  bronchopneumonia. 

Pos'mortem  findings.  The  patient  had  suffered  for  a 
long  time  with  bladder  trouble  due  to  stone  in  the  bladder; 
strangury  every  10  minutes.  The  bladder  was  thickened. 
The  mucous  membrane  ov'er  the  whole  bladder  was  dull 
white,  hard,  and  partly  warty.  The  entire  epithelium  and 
derma  were  thickened.  The  papillae  were  rudimentarj'. 
The  submucosa  was  firmly  adherent  and  there  were  no 
signs  of  inflammation.  The  epithelium  consisted  of  two 
layers  of  cuboid  cells  with  large  granules;  the  pavement 
cells  were  thin.  On  the  surface  were  horny,  scale-like 
cells.  At  the  sites  of  the  leukoplakia  the  epithelium  was 
thick,  cortsisting  of  manj^  cylindrical  cells,  dentated,  thin, 
clear,  easily  fused  cells,  and  over  it  a  h\-aline,  horny 
layer.   The  eleidin  layer  was  absent. 

beer"s  cases 

Case  i.  Male,  age  20.  At  the  age  of  17  had  had 
an  attack  of  cystitis  which  was  quite  rebellious.  Tests 
for  tuberculosis  were  negative.  He  had  pronounced  pain 
and  tenderness  in  the  left  lumbar  region.  X-ray  e.xamina- 
tion  for  calculus  was  negative.  Two  years  later  he  had 
had  a  sudden  attack  of  left  renal  colic.  Examination 
showed  tenderness  along  the  left  ureter  and  over  the  left 
kidney. 

Examination  of  the  urine  showed  it  to  be  normal  in 
color,  but  floating  around  in  it  were  pearly  white  mem- 
branes, which  looked  like  paraffin  scrapings.  Adherent 
to  the  scrapings  were  granulations.  Closer  examination 
revealed  that  the  pearly  white  appearance  was  limited 
to  one  side  only,  the  other  side  not  being  so  white.  To  this 
side  some  granulations  were  adherent.  These  plates  and 
other  .similar  granulations  found  in  the  sediment  responded 
to  none  of  the  tests  for  phosphates,  oxalates,  urates,  C3's- 
tins  or  xanthins,  and  were,  without  doubt,  silicates. 

Cystoscopic  examination  showed  normally  placed  ure- 
ters. The  left  ureter  was  swollen.  The  bladder  was  nega- 
tive, showing  no  signs  of  leukoplakia.  The  specimen  ob- 
tained from  the  catheter  showed  many  epithelial  cells, 
pus,  and  red  blood  cells.    Both  specimens  were  sterile. 

Following  catheterization  the  patient  developed  colic 
and  a  large  piece  of  membrane  was  found  in  the  urine. 

Case  2.  Male,  age  35,  had  been  sick  for  9  months 
with  pain  in  the  left  flank,  radiating  to  scrotum.  The 
pain  was  dull  in  character.  There  was  some  increased 
frequency  of  urination,  associated  with  pain  and  occa- 
sional hasmaturia.  The  kidney  was  twice  as  large  as 
normal  and  converted  into  a  pyelonephrosis.  X^ephrec- 
tomy  was  performed.  There  was  a  tuberculous  destruc- 
tion of  the  papilla  as  well  as  tuberculous  foci  in  the  cortex. 
In  the  lower  half  of  the  pelvis  there  was  a  large  area  of 
leukoplakia  about  the  size  of  a  dollar. 

beselin's  case 
!Male,  age  35,  who  denied  previous  venereal  disease, 
had  had  attacks  of  pain  in  the  right  side,  e\ndently  renal 
colic,  at  the  ages  of  18  and  20  years.  Similar  attacks  of 
pain  with  vomiting  and  an  uncomfortable  feeling  in  the 
bladder  at  30.  Urine  showed  the  presence  of  white 
plaques,  consisting  of  squamous  epithelium  and  plates  of 
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cholesterin,  red  blood  cells  and  pu=;  cells.  The  patient 
had  about  200  attacks  of  pain.  Nephrectomy  was  per- 
formed for  tuberculous  pyelonephritis,  following  which  the 
patient  died  of  haemorrhage. 

Autopsy.  Chronic  cystitis;  the  pelvis  of  the  kidney  was 
dilated  and  the  papilla?  somewhat  flattened.  The  mucous 
membrane  of  the  pelvis  and  calyx  was  covered  with 
membrane,  white  in  color  and  with  a  mother-of-pearl 
appearance.  There  was  tuberculosis  of  the  right  kidney 
and  right  ureter. 

Diagnosis.    Cholesteatoma  of  the  renal  pehus. 

BR.A..iiTZ'S  C.\SE 

Female,  age  2>3>^  large,  well-built.  Pain  was  present  in 
the  region  of  the  right  kidney  for  a  long  time,  which 
became  worse  during  pregnancy.  She  had  had  attacks  of 
renal  colic  due  to  passage  of  large  amounts  of  desquamatefl 
epithelium.  Bladder  symptoms  for  2  years.  Had  had 
repeated  attacks  of  chills,  fever,  and  vomiting.  The  urine 
contained  pus. 

A  right  nephrectomy  was  performed.  The  mucous 
membrane  of  the  pelvis  had  the  appearance  of  epidermis. 
There  was  found  an  associated  interstitial  nephritis. 

BRIK'S   C.A.SES 

Case  i.  Male,  age  37,  had  had  gonorrh(£al  infection 
15  \'ears  previous  to  consulting  author.  He  had  liad 
bladder  catarrh  with  terminal  haemorrhages,  for  which 
he  had  recei\'ed  internal  treatment  without  relief.  Fre- 
quency was  marked,  patient  voiding  every  20  minutes. 
The  urine  was  cloudy  and  alkaline.  Examination  showed 
leucocytes,  bladder  epithelium,  and  bacteria.  Daily 
irrigations  with  2  per  cent  resorcin  soluticn  were  instituted. 

Cystoscopy  showed  the  presence  of  areas  of  white  color 
in  the  region  of  the  fundus  of  the  bladder.  Repeated 
examination  showed  a  slow  but  steady  increase  of  the 
plaques.  Clearing  up  of  the  plaques  did  not  take  place 
in  spite  of  special  treatment  for  them. 

Case  2.  jNIale,  age  59,  had  had  several  attacks  of 
gonorrhoea;  last  attack  in  1803.  In  1804  he  had  retention 
of  urine,  requiring  catheterization.  The  symptoms  con- 
tinued to  increase.  Frequency  was  marked — every  10  min- 
utes. The  urine  was  cloudy,  acid  in  reaction,  and  contained 
red  blood  cells,  leucoc3'tes,  hyaline  casts,  and  epithelial 
cells.    He  was  treated  with  instillations  of  siKer  nitrate. 

Cystoscop}-  showed  marked  injection  of  the  bladder 
mucous  membrane.  Upon  the  trigone  and  around  the 
bladder  neck  were  tassel-shaped  masses. 

Suprapubic  cystotomy  was  performed,  with  removal 
of  areas  of  proliferation  and  plaques.  Patient  died  on 
the  third  day. 

The  author  considers  this  a  case  of  leukoplakia  because 
the  histological  specimen  showed  proliferation  of  epi- 
thelium. 

C.^SE  3.  Male,  age  41.  Twenty-three  years  before 
consulting  author,  patient  had  had  gonorrhoea  compli- 
cated by  cystitis;  subsequent  attacks  of  gonorrhtea  19 
and  16  years  previously.  The  urine  was  bloody.  Prostate 
and  urethra  were  normal;  bladder-wall  was  thick.  Blad- 
der capacity  limited  to  50  cubic  centimeters.  The  urine 
showed  the  presence  of  red  blood  cells  and  many  large 
pavement  epithelial  cells  and  bacteria,  and  triple  phos- 
phates. 

Cystoscop3^  revealed  plaques  on  the  posterior  wall. 
Local  treatment  produced  no  result. 

.\.  T.  Cabot's  case 
Male,  age  40.    In  1870  he  was  operated  on  for  stone, 
by   lateral   perineal   method.     The   wound   healed   in   3 


weeks.  Frequency  persisted  after  operation.  Five  years 
before  consulting  Cabot,  he  had  had  an  acute  attack  of 
cystitis  with  pain.  The  patient  stated  that  he  never 
wholly  recoN'ered  from  this  attack.  Later,  he  had  had  an 
attack  of  retention  of  urine  requiring  catheterization, 
after  which  he  had  passed  a  small  phosphatic  stone. 
Occasionally  he  passed  a  few  drops  of  blood  at  the  end  of 
urination.  The  urine  was  loaded  with  mucus  and  pus, 
and  contained  many  {)avcment  epithelial  cells,  single 
and  in  clumps. 

Suprapubic  cystotomy  was  performed.  On  opening 
the  bladder  the  posterior  wall  was  seen  to  be  yellowish- 
white  in  color  and  soft  to  the  examining  linger.  It  was 
found  that  the  thick  membrane  could  be  pulled  in  shreds 
from  its  surface  with  the  finger.  After  its  removal,  it  left 
a  smooth  surface  which  bled  but  slightly.  The  wound 
closed  and  the  patient  passed  urine  the  natural  way. 

-Vfter  the  operation  the  frequency  persisted  and  the 
urine  showed  albumin,  pus.  and  blood.  This  condition 
improved  under  irrigations  of  silver  nitrate.  At  the  time 
of  his  discharge  from  the  hospital  there  was  still  a  large 
amount  of  sediment,  consisting  chiefly  of  mucus  and 
epithelial  flakes.  Irrigations  of  boric  solution  and  .silver 
nitrate  were  used.  The  patient  was  observed  some  time 
later  and  continued  well.  The  last  time  Cabot  saw 
him  the  urine  contained  no  epithelial  clumps.  It  was 
still  cloudy,  due  to  mucus. 

CHI.\Rl'S    C.\SE 

Female,  age  34,  suffered  from  kidney  stone  and  pye- 
litis with  purulent  cystitis.  Both  renal  pelves  dilated; 
an  indigo  stone  was  present.  The  mucous  membrane  of 
the  pelvis  was  thick,  white  in  color,  and  had  an  epidermis- 
like  appearance.  The  ureter  showed  similar  changes,  as 
did  also  the  bladder. 

CZERXY'S    CASE 

Male,  age  20.  The  patient  had  fallen  from  a  roof, 
following  which  he  had  dil'licult  urination  and  retention 
of  urine,  but  no  hematuria.  The  bladder  extended  about 
a  hand's  breadth  over  the  symphysis.  After  catheteriza- 
tion a  swelling  remained.  Pressure  upon  this  swelling 
was  followed  by  a  discharge  of  urine.  A  diagnosis  of 
diverticulum  of  the  bladder  was  made. 

.\  suprapubic  cystotomy  was  performed  and  the  diverti- 
culum was  explored.  The  diverticulum  was  about  the  size 
of  a  small  fist.  Its  wall  was  thickened  and  the  mucous 
membrane  had  an  epidermis-like  appearance.  The  lining 
consisted  of  many  (edematous  sloughs  and  pavement 
epithelial  cells. 

EBSTEIX  S    CASE 

Male,  age  20,  died  of  unemia  following  chronic  ure- 
teritis. Autopsy.  In  the  i^reter  were  found  slightly  ele- 
vated plac^ues  and  a  thickening  of  the  epithelium. 

ESC.AT'S   CASES 

Case  i.  Male,  age  22.  For  4  years  the  patient  had 
suffered  from  hematuria.  The  bladder  was  contracted. 
A  suprapubic  cystotomy  was  performed,  followed  by 
recovery.  On  the  bladder  wall  was  seen  hyaline  degenera- 
tion. In  the  left  half  of  the  bladder  the  mucous  mem- 
brane of  the  base  and  neck  was  very  hard.  P>om  the  blad- 
der were  seen  protruding  nodular  masses.  At  the  neck 
of  the  bladder  was  a  mass  of  epithelium  (papilloma). 

C.VSE  2.  Male,  age  39,  had  suffered  with  bladder  dis- 
tress for  one  and  a  half  years.  The  urine  was  turbid, 
foul-smelling,  and  ammoniacal.  It  contained  whitish 
masses  and  partly  necrotic  shreds  that  were  swimming 
around  on  top  like  wax. 
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A  suprapubic  cystotomy  was  performed.  On  opening 
the  bladder  there  gushed  forth  from  the  wound  masses 
resembling  smegma.  The  entire  bladder  was  filled  with 
these  masses.  The  masses  and  thickened  area  of  the 
bladder  were  about  3  millimeters  thick.  The  mucous 
membrane  was  swollen  but  not  ulcerated.  After  scraping 
off  the  masses,  the  membrane  was  reddened  and  in- 
filtrated. 

Cystoscopic  examination  previous  to  operation  showed 
white  elevated  plaques.  The  masses  in  the  urine  con- 
sisted of  pavement  epithelium  with  many  microbes. 

Halle's  c.vses 

C.^SE  I.  Male,  age  39.  Incontinence  of  urine  at  the 
age  of  4  and  well-marked  cystitis  at  22,  at  which  time  he 
had  had  frequency  of  urination,  painful  urination,  and 
terminal  h;ematuria.  Bladder  trouble  from  that  time  on. 
For  5  years  before  consulting  author,  he  had  had  attacks 
of  renal  colic,  accompanied  by  the  passage  of  small  white 
sand  grains.  For  a  year  the  symptoms  of  cystitis  had  been 
verj'  marked. 

Examination  showed  the  urine  mixed  with  blood  and 
pus.  The  bladder  was  painful  on  palpation.  The  left 
lobe  of  the  prostate  was  enlarged.  The  left  kidne}-  was 
painful  on  palpation.  He  was  treated  with  silver  nitrate 
instillations  and  improved  temporarily. 

He  returned  to  the  hospital  a  few  months  later.  The 
bladder  was  curetted  through  a  perineal  opening  and 
the  urethra  dilated.  The  patient  gradually  weakened 
and  died. 

Autopsy.  The  bladder  wall  was  thickened.  The  fundus 
and  the  greater  part  of  the  posterior  wall  were  covered 
with  extensive  single  plaques  of  white-gray-greenish  color 
Avith  clear-cut  edges.  The  rest  of  the  mucosa  was  without 
ulceration.  The  right  ureter  showed  typical  leukoplakia 
in  its  entire  length.  The  right  kidney  pelvis  was  dilated 
and  showed  leukoplakia.  The  left  ureter  contained  a  sim- 
ilar lesion  to  that  found  in  the  right  ureter.  The  left 
pelvis  was  thickened  and  adherent. 

C.'VSE  2.  Male,  age  65.  He  had  had  two  attacks  of 
gonorrhoea  without  complications,  at  the  ages  of  25  and 
35;  difficult  urination  for  11  years.  Eight  years  previous 
to  consulting  author,  he  had  had  hasmaturia,  which  lasted 
II  days;  difficult  urination  at  night.  A  diagnosis  of  cal- 
culus was  made,  and  the  calculus  was  removed  by  lithol- 
apa.xy.  This  operation  was  repeated  twice  in  the  course 
of  the  next  few  j-ears. 

At  the  time  of  admission  to  the  hospital  a  calculus  was 
present  in  the  bladder.  The  urine  was  foul,  purulent, 
and  bloody.  His  general  condition  was  poor.  A  sup- 
rapubic cystotomy  was  performed  and  the  calculus 
removed.   The  patient  died  4  days  after  operation. 

Autopsy.  The  bladder  was  thickened  and  showed  the 
presence  of  gray-green  colored,  clear-edged,  and  slightly 
projecting  plaques. 

C.\SE  3.  Male,  age  70,  who  gave  a  history  of  gonor- 
rhoea and  incontinence  of  urine  25  years  previously.  He 
had  had  stricture  20  j-ears  previously,  followed  by  blad- 
der trouble:  voided  urine  containing  blood,  pus,  and 
soft  gravel.  Later  he  had  had  an  attack  of  retention  of 
urine,  requiring  catheterization. 

The  bladder  was  painful  and  a  large  calculus  could  be 
felt  in  the  bladder.  This  was  remov'ed  by  litholapaxy. 
He  left  the  hospital  in  good  condition. 

Eighteen  months  later  he  re-entered  the  hospital  with 
painful  urination  and  purulent  urine.  He  died  15  days 
after  admission. 

.1  utopsy.  The  condition  of  t  lie  bladder  indicated  chronic 
cystitis  and  thickened  walls.    In  the  lower  segment  were 


multiple  plaques;  in  the  upper  a  much  smaller  number. 
The  plaques  in  the  lower  segment  were  small  and  cir- 
cumscribed. Both  ureters  and  both  kidneys  showed  simi- 
lar lesions. 

Case  4.  Male,  age  71,  entered  hospital  in  a  comatose 
condition.  Only  a  scant  history  was  obtainable.  He  had 
had  frequency  of  urination  for  a  long  time — every  10 
minutes.    Patient  died  of  bronchopneumonia. 

Autopsy.  The  blad  ler  wall  was  thicker  than  normal; 
hard  and  cretaceous  at  the  fold.  A  large,  oval  calculus 
was  found.  The  ureters  were  healthy.  The  kidneys  showed 
interstitial  nephritis  without  pyelitis.  The  vesical  mucosa 
in  all  its  extent  had  undergone  epidermic  transformation. 
The  walls  were  thickened. 

Case  5.  Male,  age  62.  Had  had  an  attack  of  gonor- 
rhoea at  2  V  Sixteen  years  before  consulting  Hall^,  had  had 
cystitis,  characterized  b}-  pain,  frequency  and  blood,  and 
accompanied  by  suppurative  orchitis,  followed  by  dis- 
turbed micturition  which  necessitated  frequently  the  use 
of  a  catheter. 

Upon  admission  to  the  hospital  patient  had  to  be  cath- 
eterized  seven  or  eight  times  daily.  The  urine  was  puru- 
lent. A  calculus  could  be  felt  in  the  bladder.  This  was 
removed  by  litholapa.x}-. 

Patient  returned  to  hospital  after  a  few  months  with 
the  same  symptoms  and  also  symptoms  of  pulmonary- 
congestion.   He  died  2  days  after  admission. 

Autopsy.  The  prostate  was  hypertrophied.  A  phos- 
phatic  calculus  was  found  in  the  bladder.  The  bladder 
walls  were  thick  and  the  mucosa  showed  one  placjue  near 
the  neck  and  another  in  the  neck. 

Case  6.  Female,  age  30.  Eleven  years  before  con- 
sulting Halle,  had  had  retention  of  urine  following  a 
difficult  labor.  The  catheter  had  been  used  for  3  da3's. 
Following  this  attack  she  had  had  cystitis  of  varying 
degree;  purulent  urine  and  ha;maturia,  especially  during 
the  first  3  years.  Patient  voided  sixty  times  in  24  hours 
and  micturition  was  very  painful. 

\'e5ical  curettage  per  urethram  was  performed.  His- 
tological examination  showed  a  small  membranous  frag- 
ment containing  a  plaque  about  i  centimeter  square. 

A  suprapubic  cystotomy  was  then  performed.  The  blad- 
der wall  was  thickened  and  the  mucosa  along  the  left 
ureteral  orifice  was  red  and  ulcerated.  A  thick,  large  ulcer 
was  found  near  the  trigone. 

Microscopic  examination  of  fragments  taken  from  these 
places  showed  vascularized  derma. 

The  author  thought  that  although  the  lesions  were 
slight,  the  case  was  interesting,  because  it  showed  that 
the  epithelium  in  this  bladder,  which  had  been  the  seat 
of  a  chronic  inflammation  for  a  long  time,  was  in  the 
course  of  proliferation  and  leukoplakic  change. 

Case  7.  Female,  age  40,  came  to  the  hospital  4  years 
before  this  case  was  reported,  with  a  bad  cystitis.  She  had 
frequent  and  painful  urination,  purulent  and  bloody  urine. 
On  cystoscopic  examination  a  plaque  was  seen  on  the 
right  lateral  part  of  bladder  neck.  This  confirmed  the 
diagno-is. 

Suprapubic  cystotomy  was  performed.  At  the  anterior 
and  right  lateral  parts  of  the  bladder  wall  there  was  a 
necrotic  patch,  irregular  in  surface,  thick,  and  hard.  The 
mucosa  in  the  vicinity  of  the  trigone  was  red  and  inflamed. 
The  placjue  was  removed  by  a  curette.  Recovery  was 
easy,  although  frequency  of  urination  and  slightly  puru- 
lent urine  persisted.  She  was  completely  well  at  the  time 
of  reporting  the  case. 

The  scrapings  from  the  currettage  were  not  examined, 
but  the  author  was  of  the  opinion  that  it  was  a  case  of 
C3'stitis  with  limited  leukoplakia. 
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Case  8.  Male,  a^e  33.  At  19  he  had  had  gonorrhoea 
with  bilateral  orchitis,  and  later  cystitis  and  blood  in 
the  urine.  Pain  in  the  kidneys  for  18  months;  also  a 
stricture  of  the  urethra,  for  which  a  urethrotomy  was 
done. 

.1  iilopsy.  Anatomic  diagnosis :  Tuberculosis  of  Cowper's 
glands,  tuberculosis  of  the  bladder,  tuberculous  ulcera- 
tions in  right  renal  pelvis,  calyces  and  pyramids;  kidney 
tuberculosis,  and  tuberculosis  of  the  lungs. 

The  middle  third  of  the  right  ureter  showed  several 
white  plaques  with  sharp  borders,  the  plaques  elevated 
and  of  an  epidermis-like  appearance. 

Case  9.  The  same  author  also  reports  a  case  that  was 
operated  on  for  calculous  pyelonephritis.  .\  large  stone, 
made  up  of  smaller  stones,  was  found  in  the  pelvis.  The 
mucous  membrane  of  the  pelvis,  where  the  stone  la\', 
was  thick,  white,  and  had  a  hard,  irregular  surface. 

herzen's  case 

Male,  age  21.  At  18  he  had  had  an  attack  of 
acute  febrile  disease  accompanied  bj'  paralysis  of  the 
left  lower  extremity.  There  was  noted  an  itching  of 
the  urethra  and  the  urine  was  cloudy.  To  this  were 
added,  after  a  time,  frequency  and  pain  after  urination. 
Pain  in  the  left  lumbar  region  for  2  years.  The  fre- 
quency and  pain  were  increased  by  the  use  of  tobacco 
and  alcoholics. 

Examination  of  the  urine  showed  the  presence  of 
streptococci,  staphylococci,  and  bacillus  coli.  No  tu- 
bercle bacilli  or  gonococci  were  found.  Internal  treat- 
ment of  bladder  and  irrigations  did  not  improve  the 
condition. 

Examination.  The  patient  was  pale  and  thin,  with  a 
long  thorax.   Heart  and  lungs  were  negativ^e. 

The  bladder  was  irrigated  with  o.xjxN-anide  of  mer- 
cury, I  oooo.  -Alter  bladder  irrigation  the  urine  con- 
tained many  leucocytes,  single  flat  epithelial  cells  with 
round  shrivelled  nuclei,  arranged  in  rows,  also  many 
diplostreptococci  and  bacilli  coli. 

Cystoscopy.  In  the  left  half  of  the  bladder  the  super- 
ficial layer  of  mucosa  had  a  whitish-gray  color.  It  was 
smooth  throughout,  except  in  some  places  where  small 
roughenings  were  found.  Xo  blood  vessels  were  seen  in 
these  areas.  The  edges  were  irregular  and  sharply  defined 
by  a  red  border.  The  altered  region  began  at  the  crest 
of  the  left  ureter  and  ran  in  wide  strips  to  the  left,  pos- 
teriorly, and  ended  at  the  fundus  of  the  bladder.  The 
trigone  and  ureter  were  free.  On  ureteral  catheteriza- 
tion clear  urine  was  obtained. 

.\  suprapubic  cystotomy  was  performed  (January  5) 
and  a  plaque  was  excised  with  a  knife.  On  June  4,  the 
wound  was  completely  healed.  Repeated  examinations 
of  the  urine  showed  no  epithelial  cells  or  plaques.  The 
patient  was  discharged  June  7,  at  which  time  his  general 
health  was  good  and  all  local  trouble  had  disappeared. 

krebs'  case 

Male,  age  not  stated.  He  had  complained  of  peculiar 
sensations  in  the  bladder  for  2  years  when  the  bladder 
was  full;  hence,  he  voided  before  the  bladder  was  really 
full  or  before  he  had  a  desire.  The  urine  was  turbid  and 
contained  leucocytes,  bacteria,  and  epithelial  cells. 
Gonorrhoea  was  admitted,  but  syphilis  denied. 

Cystoscopy  showed  a  generalized  cystitis.  On  the  upper 
anterior  surface  of  the  bladder  was  seen  a  round,  white 
plaque,  the  size  of  a  silver  rouble. 

Internal  treatment  was  administered.  The  pus  and 
bacteria  disappeared  from  the  urine,  but  the  urine  remained 
turbid  due  to  large  amounts  of  squamous  cells. 


LEBER  S   C.\SE 

Female,  age  4  months.  Autopsy.  The  renal  papillae 
and  calyces  showed  a  definite  thickening  of  the  epithe- 
lium. The  surface  w-as  covered  with  many  layers  of  cells 
showing  cornification.  Small,  thin  plates  were  seen  in 
the  eye. 

lecexe's  case 

Female,  age  28,  entered  the  hospital  because  of  pains 
in  the  region  of  right  kidney.  Xine  months  after  labor  at 
term,  she  had  felt  a  dull  pain  in  the  right  iliac  fossa  and 
lumbar  region  on  the  same  side.  Frequency  of  urination 
was  present.  The  urine  showed  pus  and  albumin,  but 
no  blood.  The  kidney  pains  persisted  and  treatment  was 
ineffectual.  Palpation  showed  a  tumor  in  the  right  lum- 
bar fossa,  the  size  of  two  fists,  and  sensitive  on  pressure. 
Roentgen-ray  examination  was  negative. 

Catheterization  of  right  ureter  showed  the  right  kid- 
ney excreted  onh'  a  little  urea  and  chloride,  while  the 
left  was  normal. 

Right  nephrectomy  was  performed.  The  kidney  pelvis 
looked  distended  and,  for  its  greater  part,  seemed  trans- 
formed into  a  thin  cutaneous  covering  comparable  with  a 
slightly  macerated  lining  of  the  prepuce  or  labia  minora. 
This  condition  involved  only  a  part  of  the  muco.sa. 
The  mucosa  was  preserved  in  the  upper  part.  The 
split  ureter  showed  an  inflamed  mucosa.  Infection  was 
due  to  bacillus  coli. 

lendorf's  case 

^Slale,  age  66,  affected  with  syphilis  at  the  age  of  30; 
treated  with  inunctions.  At  the  age  of  30  he  had  had 
gonorrhea  which  was  complicated  with  cystitis.  Later 
the  urine  was  often  cloudy.  Had  had  attacks  of  fre- 
quency of  urination.  At  the  age  of  56  he  had  had  an  apo- 
plectic stroke,  which  had  left  a  paralysis  of  the  left  nether 
(lower)  extremity.  For  3  or  4  years  he  had  had  fre- 
quency of  urination  at  night  and  difficulty  in  emptying 
the  bladder.  Frequency  of  urination  accompanied  by 
pain  in  the  bladder  began  2  months  before  patient  con- 
sulted Lendorf.  He  had  to  urinate  ten  to  twelve  times 
during  the  night. 

E.xamination.  The  patient  was  slim  but  not  emaci- 
ated. There  were  no  signs  of  tabes.  The  prostate  was  some- 
what enlarged.  There  were  140  cubic  centimeters  of  residu- 
al urine.  The  urine  was  cloudy  and  had  a  very  bad  odor; 
it  appeared  as  though  it  contained  a  pus-like  sediment, 
as  well  as  soft  clumps  of  shreds  which  resembled  choles- 
teatomatous  masses.  These  masses  were  discovered  at 
the  time  of  irrigating  the  bladder.  The  patient,  when 
shown  these  masses,  stated  that  he  had  often  passed  them 
during  the  past  10  years. 

Microscopic  examination  of  the  urine  showed  a  few  pus 
cells,  man\'  red  blood  cells,  triple  phosphate  crj-stals, 
many  cocci  and  bacteria.  Cystoscopy  showed  the  presence 
of  flocculi  which  resembled  leukoplakia  linguae.  Cathe- 
terization of  the  ureters  showed  the  kidnej'S  free  of  disease. 

The  patient  was  treated  from  January  until  April, 
at  the  end  of  which  time  he  was  yery  much  improved.  X'o 
operation  was  performed.  At  the  time  of  discharge  he 
still  continued  to  pass  small  clumps,  as  previously  men 

tioned. 

lichtenstern  s  case 

Male,  age  22,  a  Hebrew,  who  denied  ever  having  had 
gonorrhoea  and  s>T3hilis.  The  patient  had  had  several 
attacks  of  frequency  of  urination  accompanied  bj^  pain, 
at  which  time  the  urine  was  red  and  cloudy.  When  the 
patient  consulted  Lichtenstern  he  had  a  great  deal  of  pain 
during  micturition  and  the  urine  was  very  cloudy  and  dark 
red.   He  urinated  every  half-hour. 
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Examination  of  the  heart,  lungs,  abdomen,  thorax, 
and  external  genitalia  was  negative.  The  urethra  was 
soft  and  not  tender.   The  prostate  was  normal  in  si?e. 

Examination  of  the  urine  showed  albumin  and  sugar 
negative.  The  sediment  contained  many  epithelial  cells; 
no  tubercle  bacilli  were  present. 

Cystoscopy.  The  trigone  showed  smooth  areas  of  blue- 
gray  color,  sharply  distorted.  The  mucosa  was  red  and 
ulcerated. 

Operation.  The  left  ureter  was  small;  the  right  flat. 
The  ulcerated  areas  were  removed  with  a  scalpel.  Tinc- 
ture of  iodine  was  applied  and  the  areas  of  thickened 
mucous  membrane  were  removed. 

Followin2:  the  operation  irrigations  of  sublimate  were 
given.  When  the  patient  left  the  hospital  the  urine  was 
normal.  Cystoscopic  examination  showed  the  presence 
of  large,  white,  shiny  plaques,  sharpU-  differentiated  from 
the  red,  intact  mucous  membrane. 

lohnstein's  case 

Male,  age  ,>6,  slim  but  healthy.  Gonorrhoea  at  the  age 
of  30,  complicated  with  retention  of  urine;  syphilis  at 
age  of  48.  Had  been  treated  with  bougies  for  long  periods. 
Urinated  every  10  minutes.  Pain  was  present  both  at  the 
beginning  and  end  of  urination. 

Cystoscopy.  Trabeculae  were  seen  and  several  divertic- 
ula were  noted.  The  trigone  showed  the  presence  of 
white  spots.  Some  protrusion  of  the  prostate  was  noted. 
A  Bottini  operation  was  performed  with  some  improve-' 
ment.  After  operation  the  patient  passed  large  plaques 
of  epithelial  cells. 

m.\rch.\xd's  case 

Male,  age  7,  entered  the  hospital  with  a  diagnosis  of 
cystitis.  He  returned  to  the  hospital  one  and  a  half 
\-ears  later  with  apparently  a  vesicorectal  fistula  resulting 
from  a  perineal  operation,  alkaline  urine,  and  cystitis. 
He  re-entered  the  hospital  a  third  time  4  years  later  with 
a  generalized  cystitis,  purulent  urine,  and  blood  cells  in 
urine.    He  died  of  cachexia  and  uraemia. 

Autopsy.  The  lesions  found  confirmed  the  following 
diagnosis:  calculous  pyelonephritis;  old  urethral  fistula; 
extensive  leukoplakia  of  mucosa  of  urinary  tract;  cho- 
lesteatoma at  inferior  surface  of  diaphragm,  limited  tuber- 
culosis of  both  lungs. 

xogue's  cases 

Case  i.  iMale,  age  60.  Disturbed  urination  for  30 
\-ears,  cystitis,  and  retention,  necessitating  catheteriza- 
tion for  periods  within  the  past  8  3-ears.  Had  had  a  blad- 
der infection  6  years  before  consulting  author.  This  had 
recurred  frequently. 

Histological  examination  of  the  urinary  sediment  showed 
a  considerable  quantity  of  epithelial  cells.  It  was  a  matter 
of  detachment  of  the  superficial  face  of  the  bladder  under 
the  influence  of  the  medication  employed  for  lavage.  On 
suppressing  the  nitrate  of  siher  lavage  solution,  consider- 
able improvement  was  noted  even  after  48  hours.  Later 
on,  the  same  fact  was  noted  to  recur  several  times  but 
not  with  the  same  intensit}-. 

C.vsE  2.  Male,  age  59,  complained  of  urinary  dis- 
turbances and  h:ematuria.  Symptoms  of  urinar\'  calculus 
for  2  years.  The  urine  was  much  disturbed  but  as  he  had 
had  gonorrhfjei  some  months  b2fore,  the  cloudy  urine 
was  credited  to  it. 

Histological  examiaation  showed  that  the  urine  was  not 
disturbed,  owing  either  to  microbes  or  to  suppuration, 
but  only  by  cpith.-lial  cells  from  the  superficial  la,ver  of 
the  bladder.  Later  on,  a  very  hard  uric  acid  calculus 
was  removed  by  lithotrity. 


Case  I  shows  the  effects  of  silver  nitrate  on  the  bladder 
and  Case  2  shows  that  a  calculus  may  have  an  aseptic 
evolution. 

R.AVASIXi'S   CASES 

Case  i.  Man,  age  67,  complained  of  pain  in  lower 
abdomen  with  bladder  distress,  for  i  year.  Prostate  was 
enlarged.  Urine  was  turbid  and  contained  blood  and  pus. 
The  urine  from  the  ureters  was  clear. 

Cystoscopic  examination  showed  white  plaques. 

Suprapubic  cystotomy  was  performed.  The  plaques 
were  removed  by  means  of  a  currette;  the  prostate  also 
removed. 

Case  2.  Male,  age  50,  suffered  for  a  long  time  with 
bladder  trouble.  The  cystoscopic  diagnosis  was  an  infil- 
trating tumor  of  the  bladder.  Suprapubic  cystotomy  was 
done  as  a  palliative  measure.  On  opening  the  bladder  a 
total  leukoplakia  of  the  organ  was  found.  The  patient 
died  after  20  days. 

Autopsy.  Microscopically  there  was  a  transformation 
of  the  urinary  epithelium  into  epidermic  epithelium; 
papillary'  derma;  dense,  compact  submucosa;  muscular 
hv'pertroph}',  partialh'  sclerous  with  areas  of  embryonal 
infiltration;  and  also  considerable  dilatation  of  the  vessels. 

ron^a's  cases 

Case  i.  Male,  age  35.  Autopiy.  Clinical  diagnosis 
was  chronic  pyelonephritis.  The  left  kidney  was  medium 
in  size  and  the  capsule  was  fibrous.  The  calyces  were 
about  the  size  of  a  nut  and  covered  with  red-brown 
granulations.  The  kidney  pelvis  was  the  size  of  a  pigeon's 
egg  and  covered  with  pale  red  mucous  membrane.  Two- 
thirds  of  the  pelvis  was  covered  with  thick,  white  pave- 
ment epithelium.  This  led  up  to  the  mucous  membrane 
of  the  ureter,  which  was  3'i  centimeters  thick.  The  right 
kidney  was  larger  than  the  left.  The  capsule  was  thick- 
ened and  when  removed  showed  an  extension  of  pus 
from  the  upper  posterior  part.  There  was  some  pus 
between  the  liver  and  diaphragm.  The  pelvis  was  greatly 
distended  with  pus  and  contained  a  stone.  The  ureters 
showed  a  mucous  membrane  slough  as  large  as  one's  little 
finger  and  brownish-red  in  color.  At  the  junction  of  the 
ureter  and  bladder  was  seen  a  stone,  the  size  of  a  hazelnut. 
The  mucous  membrane  of  the  bladder  was  injected  and 
red. 

Anatomic  diagnosis  was  paranephritis  and  perine- 
phritis; kidney  stone  in  pelvis  of  kidnej';  stone  in  right 
ureter;  chronic  cystitis;  and  mucoas  xerosis  of  renal  pehns 
and  left  ureter. 

Case  2.  Male,  age  46.  Clinical  diagnosis:  pulmonary 
and  genito-urinary  tuberculosis,  .\natomic  diagnosis: 
Purulent  pyelonephritis,  diphtheritic  cystitis  extending 
to  the  muscularis;  ureteral  dilatation  with  chronic  ureter- 
itis; .xerosis  of  right  kidney  pelvis;  and  carcinoma  of  the 
bladder.   There  was  no  .xerosis  of  the  ureter. 

STOCKil.AN'X's  case 

Female,  age  not  stated,  with  acute  onset  of  symptoms 
of  cystitis.  The  patient  was  treated  with  rest  in  bed, 
internal  treatment,  and  bladder  irrigations.  The  patient 
passed  pieces  of  membrane.  The  pieces  of  tissue  that 
were  passed  were  e.Kamined  and  a  diagnosis  of  leuko- 
plakia was  made. 

Cj'stoscopic  examination  showed  the  bladder  to  be 
normal  and  the  left  ureteral  orifice  normal.  The  right 
ureter  was  dilated.  The  urine  on  the  right  side  was  turbid 
and  a  diagnosis  of  right-sided  pyelitis  was  made. 

The  author  believes  the  membrane  came  from  the  pelvis 
of  the  kidne)'.  The  patient  was  treated  by  pelvic  lavage 
with  silver  nitrate.    Twenty-six  treatments  with   i   per 
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cent  silver  nitrate  were  given.    Subsequent  examin;ition 
showed  normal  urine. 

verriere's  cases 

Case  i.  Male,  age  58.  He  had  had  gonorrhoea  compli- 
cated with  haemorrhagic  cystitis  at  the  age  of  19.  After 
that  the  bladder  was  somewhat  sensitive.  .\t  the  age  of 
53,  micturition  became  difficult  and  painful,  and  a  ure- 
throtomy was  performed.    The  urine  was  purulent. 

Suprapubic  operation  was  performed.  A  white  plaque 
the  size  of  a  quarter  was  seen  on  the  anterior  surface. 
It  was  easily  excised  and  the  surface  of  the  bladder  cauter- 
ized. This  plaque  was  similar  to  a  leukoplakia  plaque. 
There  was  a  small  nodule  on  the  mucosa  near  the  angle  of 
the  urethral  orifice. 

At  the  time  of  reporting  the  case,  part  of  the  urine  still 
flowed  through  the  fistula,  which  had  not  completely 
closed.    Recover}'  was  not  absolutely  satisfactory. 

Case  2.  Male,  age  59.  He  had  had  gonorrhoea  at  18. 
At  49  he  had  e.xperienced  sharp  pains  at  the  point  of  the 
penis.  Micturition  was  painful  and  frequent.  Haematuria 
was  noted  soon  after.  Following  these  attacks  a  diagnosis 
was  made  of  calculus,  which  was  removed  by  litholapa.xy. 

The  patient  re-entered  the  hospital  and  was  on  medical 
management  with  some  impro\-ement.  Two  3'ears  later 
he  again  returned  to  the  hospital,  complaining  of  pain  in 
the  right  kidney.  The  urine  showed  much  sediment. 
Calculus  in  the  bladder  was  diagnosed.  The  patient  was 
operated  on  and  died  before  the  operation  was  concluded. 

The  autopsy  showed  the  bladder  diminished  in  capacity, 
with  slightly  thickened  walls.  There  were  two  large  leuko- 
keratosed  plaques,  one  near  the  neck  of  the  bladder 
and  the  other  near  the  fundus.  The  ureters  were  dilated 
and  the  left  one  strictured. 

zipser's  case 

^lale,  age  ^^^  tailor  by  occupation.  He  denied  having 
had  gonorrhoea  and  syphilis.  The  bladder  trouble  began 
at  the  age  of  23,  following  the  injection  of  foreign  mate- 
rial; urinated  every  2  hours,  accompanied  by  pain  and 
burning.  Hematuria  at  the  age  of  25.  For  7  years  he 
had  had  frequent  chills  with  cloudy  urine  and  pain  in  the 
loin.  For  10  months  before  consulting  the  author  he 
had  urinated  everj'  hour,  the  frequency  being  accompanied 
by  severe  burning  at  the  tip  of  the  penis  and  by  haema- 
turia.   Prostate  and  vesicles  were  slightly  enlarged. 

Cystoscopy.  The  mucous  membrane  of  the  bladder  indi- 
cated much  thickening  and  was  covered  with  a  thick  exu- 
date, especially  at  the  trigone.  The  right  ureter  was 
patulous. 

Culture  of  the  urine  showed  bacillus  lactus  aerogenes, 
bacillus  proteus,  staphylococcus  albus,  and  two  unidenti- 
fied gram-positive  bacilli. 

Suprapubic  cystotomy.  At  the  trigone  was  seen  an  area 
of  irregular  epidermization.  The  area  of  leukoplakia  was 
pearly  white  and  was  situated  at  the  trigone  near  the 
right  ureter.  It  was  irregular  in  contour  and  resembled 
lingua  geographica. 

SUMMARY. 

1.  As  far  as  a  review  of  the  present  litera- 
ture shows,  the  conclusion  seems  justified 
that  leukoplakia  is  a  rare  condition. 

2.  The  etiolog\'  is  unknown. 


3.  The  histopathological  findings  appear 
to  be  uniform  and  constant. 

4.  There  is  no  symptom  or  symptom- 
complex  by  means  of  which  the  condition 
can  be  diagnosed. 

5.  The  presence  of  large  quantities  of 
squamous  epithelial  cells  in  the  urine  from 
the  bladder,  or  from  the  kidney  after  ureteral 
catheterization,  and  the  passage  of  pieces 
of  membrane  or  flakes  of  squamous  epithe- 
lial cells,  are  very  valuable  findings  in  making 
the  diagnosis. 

6.  By  means  of  careful  cystoscopic  exam- 
ination leukoplakia  of  the  bladder  can 
definitely  be  recognized. 
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THE  DIAGNOSIS  AND  TREATMENT  OF  HYDROCEPHALUS  RESULTING 
TR0:M  strictures  of  the  aqueduct  of  SYLVIUS 

By  WALTER  E.  D.\NDY,  M.D.,  Baltimore,  Maryland 
From  the  Department  of  Sureery,  the  Johns  Hopkins  Hospital  and  University 


THE  purpose  of  this  paper  is  to  describe 
a  type  of  hydrocephalus  which  occurs 
most  frequently  in  infants,  to  give  its 
pathology  both  gross  and  microscopical,  to 
present  the  methods  of  diagnosis,  and  par- 
ticularly to  suggest  a  new  form  of  treatment 
for  this  condition.  To  separate  hydroceph- 
alus into  types  is  becoming  increasingly 
difficult  and,  as  our  knowledge  of  this  disease. 
but  recently  regarded  as  idiopathic,  becomes 
better  estabUshed,  we  are  concerned  less  with 
subdividing  it  into  groups  and  more  with 
isolating  the  character  and  the  exact  location 
of  the  lesion  which  is  causing  the  condition. 
Indeed,  as  the  anatomy  of  the  cerebrospinal 
spaces  and  the  circulation  of  the  cerebrospinal 
fluid  become  more  clearly  understood,  hydro- 
cephalus begins  to  appear  as  a  single  disease 
with  varied  anatomical  manifestations,  which 
are  dependent  upon  the  location  of  the  under- 
lying cause. 

Hydrocephalus  is  always  secondary  to  a 
primary  cause  and  it  should  now  be  possible 
in  every  instance  to  locate  the  primary  lesion, 
though  its  discovery,  while  at  times  simple, 
is  usually  sufficiently  difiicult  to  exhaust  all 
the  newer  methods  at  our  command.  More- 
over, in  the  chronic  form  of  the  disease  (which 
is  practically  always  referred  to) ,  there  is  but 
slight  hope  of  spontaneous  cure;  there  is  no 
hope  whatever  from  any  medicinal  therapy; 
the  only  hope  lies  in  surgically  correcting  the 
cause  of  the  disease,  which  is  almost  always 
an  obstruction  in  the  cerebrospinal  spaces. 
The  maximum  results  of  surgical  treatment, 
when  this  becomes  proficient,  and  it  is  rapidly 
becoming  so,  will  always  be  dependent  on  an 
early  and  accurate  diagnosis. 

The  cases  w^hich  comprise  the  particular 
group  referred  to  in  this  paper  are  due  to 
stenosis  of  the  aqueduct  of  Sylvius.  The  vast 
majority  of  these  cases  begins  in  the  prenatal 
period.  The  disease  develops  rapidly  both 
during  the  prenatal  and  the  postnatal  life, 


though  the  manifestations  may  not  be  clearly 
evident  for  some  time  after  birth.  In  19 14,  I 
reported  with  Dr.  Blackfan  a  series  of  18  cases 
of  hydrocephalus,  and  in  191 7  a  series  of  25 
cases^,  in  which  complete  studies  on  the 
absorption  of  cerebrospinal  fluid  were  made 
during  life.  Tests  were  devised  to  differentiate 
the  types  of  hydrocephalus  and  other  tests  to 
obtain  an  index  of  the  functions  of  the  ven- 
tricles and  the  cerebrospinal  spaces.  The 
subdivision  of  most  cases  of  hydrocephalus 
into  two  main  classes,  communicating  and 
obstructive,  still  holds.  In  reality,  nearly  all 
cases  of  hydrocephalus  are  due  to  an  obstruc- 
tion, but  in  the  so-called  obstructive  group  the 
obstruction  is  in  some  part  of  the  ventricular 
system.  In  the  so-called  communicating 
group,  the  ventricles  are  in  communication 
with  the  subarachnoid  space  and  the  ob- 
struction, usually  adhesions,  lies  in  the  various 
parts  of  the  subarachnoid  space.  The  dif- 
ferentiation into  these  two  great  groups  is 
cHnically  possible  and  easy  of  accomplishment 
by  using  a  colored  dye  test.  If,  after  injection 
of  the  dye  into  a  lateral  ventricle,  it  quickly 
appears  in  the  spinal  canal  (lumbar  puncture), 
there  is  communication  between  the  ventricles 
and  the  subarachnoid  space,  and  this  type  of 
hydrocephalus  is  known  as  ''communicating.  " 
The  absence  of  the  dye  in  the  spinal  fluid 
denotes  an  obstruction  at  some  point  in  the 
ventricular  system;  this  type  is  called  "ob- 
structive." Obviously,  this  differentiation 
is  of  the  utmost  importance  in  determining  the 
type  of  surgical  treatment  which  is  necessary. 
From  the  later  series  of  25  cases,  necropsy 
was  obtained  in  11;  of  this  number,  4  were 
caused  by  obhteration  of  the  aqueduct  of 
Sylvius.  Doubtless,  several  more  had  a  sim- 
ilar lesion,  but  the  absolute  proof  from 
necropsy  was  lacking. 

'  Dandy,  W.  E.,  and  Blackfan,  K.  D.  Internal  hydrocephalus,  an 
exoerimental,  clinical,  and  pathological  study.  Am.  J.  Dis.  Child.,  iqi4, 
viii,  406;  Beitr.  z.  klin.  Chir.,  1914,  xciii,  392;  Am.  J.  Dis.  Child.,  1917, 
xiv,  424  (second  paper). 
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Tub  ere.  exuiiale 


Fig.  I.  Sagittal  view  of  normal  brain;  a.s.,  normal 
aqueduct  of  Sylvius;  ///  and  IV,  third  and  fourth  ven- 
tricles respectively. 

Fourteen  of  the  total  number  of  cases  in  the 
series  were  shown  by  the  dye  test  to  be  of  the 
obstructive  type  and  the  remaining  11  to  be 
of  the  communicating  type.  An  analysis  of 
the  14  cases  of  the  obstructive  type  shows  the 
relative  incidence  of  those  cases  in  which  the 
obstruction  was  at  the  aqueduct  of  Sylvius. 
Necropsy  was  obtained  in  8  of  these  14  cases, 
and  in  half  of  them  (4  cases)  the  aqueduct  was 
occluded  and,  of  course,  this  obstruction  was 
the  etiological  factor  in  each  instance,  for  the 
aqueduct  cannot  be  occluded  without  hydro- 
cephalus resulting.  Two  of  these  8  cases 
were  under  observation  during  an  attack  of 
acute  meningitis,  and  hydrocephalus  was 
observed  to  follow  this  illness.  In  one  case 
the  meningitis  was  tuberculous,  and  in  the 
other  it  was  of  influenzal  origin.  Six  cases 
remain  of  this  obstructive  group  (of  the  8 
cases  in  which  a  postmortem  examination 
was  obtained),  in  which  the  hydrocephalus 
was  of  congenital  origin:  4  of  these  had  an 
obstruction  at  the  aqueduct  of  Sylvius  and  2 
at  the  base  of  the  brain  (occluding  the  for- 
amina of  Magendie  and  Luschka  by  ad- 
hesions). This  percentage  (66  per  cent) 
should,  I  think,  express  about  a  fair  relative 
incidence  of  obstructions  at  the  aqueduct  of 


Ohlileraled  aqueduct  of 
Sylvius 


Fig.  2.  Sagittal  view  of  brain  with  hydrocephalus  due 
to  complete  occlusion  of  the  aqueduct  of  Sylvius.  Note 
the  dilated  third  and  lateral  ventricles  which  are  anterior 
to  the  obstruction;  and  the  collapsed  fourth  ventricle 
which  is  posterior  to  and  therefore  unaffected  by  the  ob- 
struction. 

Sylvius  in  all  cases  of  congenital  hydrocephalus 
of  the  obstructive  type.  In  other  words,  con- 
genital occlusions  at  the  aqueduct  of  Syl- 
vius are  probably  at  least  twice  as  frequent 
as  those  at  the  foramina  of  Magendie  and 
Luschka. 

Since  the  publication  of  the  above  series, 
I  have  had  25  additional  cases  of  hydro- 
cephalus; 10  were  of  the  communicating  and 
15  of  the  obstructive  type.  Postmortem 
examinations  wTre  obtained  in  5  of  the  10 
cases  of  communicating  hydrocephalus  and, 
as  in  the  previous  series,  the  disease  \yas 
caused  by  an  inflammatory  process  which 
sealed  the  branches  of  the  subarachnoid 
space,  usually  the  cisternae.  Necropsies  were 
obtained  in  5  of  the  15  cases  of  obstructive 
hydrocephalus,  and  in  each  the  obstruction 
was  located  at  the  aqueduct  of  Sylvius.  In 
3  additional  recent  cases  of  hydrocephalus 
which  have  been  treated  by  operation,  total 
occlusion  at  the  aqueduct  has  been  found 
in  each  instance.  Undoubtedly,  the  same 
cause  would  be  present  in  many  of  the  re- 
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Obliterated  aqueduct  of  Sylvius. 


Fig.  3.  Sagittal  view  of  the  remains  of  a  brain  almost  destroyed  by  the  hydro- 
cephalus. Note  the  obliterated  aqueduct  of  Sylvius,  the  tremendous  foramina  of 
]\Ionro  which  are  indicated  b)'  the  arrows.  The  cortex  of  the  brain  was  of  paper 
thinness  and  in  many  places  completely  absent.  The  contour  of  the  brain  is  drawn. 
The  fourth  ventricle  is  normal,  the  cerebellum  greatly  compressed.  Compare  the 
destruction  of  brain  in  this  case  with  that  in  Figure  2.  The  difference  must  be  due 
to  the  time  at  which  the  obstruction  of  the  aqueduct  developed  in  intra-uterine  life. 
The  age  of  each  case   is  approximately  the  same. 


maining  7  cases  had  a  postmortem  examina- 
tion been  made.  In  this  series  of  25  cases, 
50  per  cent  of  the  autopsies  and  operations 
showed  the  aqueduct  of  Sylvius  to  be  occluded 
(exactly  the  same  percentage  as  in  the  other 
series).  Stenosis  of  the  aqueduct  is,  therefore, 
the  causative  lesion  in  about  one-half  of  all 
cases  of  hydrocephalus  occurring  congenitally. 

CASES    OF    STENOSIS    OF    THE    AQUEDUCT    OF    SYLVIUS 
COLLECTED  FROM  THE  LITERATURE 

Magendie^  described  an  occlusion  of  the  aqueduct 
of  Sylvius  in  1842;  a  marked  dilatation  of  the  lateral 
ventricles  was  also  mentioned  and  discussed  as 
having  a  probable  relationship  to  the  stricture,  but 
this  view  was  finally  dismissed  and  the  ventricular 
dilatation  was  regarded  as  incidental  rather  than 
causative. 

Prior  to  Magendie's  epoch-making  publication, 
in  which  mention  of  the  stricture  of  the  iter  was  a 
mere    incident,    rational    pathological    descriptions 

1  Magendie,  F.  Recherches  physiologiques  et  cliniques  sur  le  liquide 
cephalo-rachidien  ou  cerebro-spinal.   Paris,  1842. 


were  scarcely  possible,  for  the  normal  was  not  known. 
Not  until  then  was  it  known  that  the  cavities  in  and 
around  the  brain  contained  fluid;  Magendie  dis- 
covered the  foramen  of  Magendie,  but  even  this 
opening  is  disputed  to  the  present  day.  The  for- 
amina of  Luschka  were  described  several  years 
later.  Strictures  of  such  a  minute  and  appar- 
ently unimportant  channel  as  the  aqueduct  of 
Sylvius  could  hardly  have  elicited  any  serious 
comment. 

Oppenheim-  (1900)  discovered  a  unique  abnormal- 
ity of  the  aqueduct  at  the  necropsy  of  a  patient 
who  had  suffered  from  a  malady  which  had  been 
diagnosed  as  myasthenia  gravis  during  life.  A 
thin  bridge  of  tissue  longitudinally  bisected  the 
iter  (Fig.  5) ;  in  addition,  numerous  tiny  nodules 
composed  of  lymphocytes  protruded  into  the  lumen 
of  the  aqueduct.  The  bisecting  bridge  had  a  very 
thin  fibrous  tissue  center  and  was  completely  covered 
on  either  side  by  ependyma.  There  was  no  dilatation 
of  the  third  or  lateral  ventricles,  and  in  all  probabil- 
ity the  abnormality  produced  no  injurious  primary 
or  secondary  effects. 

-Oppenheim.    Monatschr.  f .  Psychiat.  u.  Neurol..  Berl.,  1900,  March, 
p.  177. 
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Fig.  4.  Microscopical  remnant  of  the  aqueduct  of 
Sylvius  from  the  case  shown  in  Figure  2.  The  surrounding 
tissue  is  glia. 


Bourneville  and  Noir^  (1900)  described  a  total 
occlusion  of  the  iter,  but,  curiously,  they  placed  no 
importance  on  the  absence  of  this  channel.  Even 
tremendous  enlargement  of  the  third  and  both 
lateral  ventricles  of  this  case,  contrasted  to  the 
normal  small  fourth  ventricle,  produced  no  impres- 
sion on  these  authors  who  had  the  etiology  of  hydro- 
cephalus in  their  hands  but  utterly  failed  to  grasp 
it.  They  conclude,  "Nothing  whatever  distinguishes 
this  autopsy  from  that  on  any  other  case  of  hydro- 
cephalus. Nevertheless  we  note  the  complete  ob- 
literation of  the  aqueduct  of  Sylvius  which  is  not 
ordinarily  present."  Even  at  this  recent  date,  the 
cause  of  hydrocephalus  was  not  recognized!  The 
most  careful  and  painstaking  postmortem  examina- 
tions frequently  revealed  the  correct  pathological 
lesions,  but  they  were  dismissed  because  they  con- 
flicted with  current  whimsical  theories.  Even  the 
great  Monro,  nearly  a  century  and  a  half  ago,  found 
several  pathological  specimens  with  mechanical 
obstructions  in  the  ventricular  system  but,  in  his 
endeavor  to  prove  the  ventricles  to  be  independent 

'  Bourneville  and  Noir.  Le  Progres  med.,  igoo,  July  14,  p.  17. 


Fig.  5.  Photograph  taken  from  Oppenheim's  case. 
This  is  the  only  recorded  instance  of  a  bridge  across  the 
aqueduct.  It  will  be  seen  that  the  bridge  is  composed  of  a 
fibrous  tissue  base  but  is  entirely  covered  by  epithelium. 

of  any  communication  with  the  exterior  of  the  brain, 
discarded  these  findings  as  insignificant. 

Touche-  records  a  most  remarkable  case  of  hydro- 
cephalus which  began  with  a  series  of  convulsions 
when  patient  was  4  years  of  age.  There  was 
nothing  in  the  history  to  indicate  that  the  acute 
illness  was  or  was  not  an  inflammation,  but 
the  head  began  to  enlarge  shortly  after  this 
illness,  prior  to  which  the  child  had  been 
perfectly  normal.  The  patient  lived  to  be  29  years 
old,  at  which  time  there  was  almost  complete  paraly- 
sis of  both  arms  and  legs,  almost  total  lack  of 
intelligence,  and  pronounced  limitations  of  the 
extra-ocular  movements.  At  autopsy,  the  third 
and  both  lateral  ventricles  were  enormously  dilated, 
the  iter  was  completely  occluded,  and  the  fourth 
ventricle  was  not  enlarged.  Touche  was  the  first 
among  the  references  I  have  found  who  attributed 
the  hydrocephalus  to  the  obliteration  of  the  aqueduct, 
though  he  does  not  discuss  this  relationship.  No 
microscopic  study  of  the  mesencephalon  was  made. 

Spiller^  (1902)  reported  two  cases,  each  with  a 
cicatricial  stenosis  of  an  interventricular  passage, 
one  at  the  foramen  of  Monro,  the  other  at  the  aque- 
duct of  Sylvius.  He  is  the  first  to  study  the  stricture 
microscopically  and  describes  an  hypertrophy  of 
glia  enclosing  numerous  minute  rests  of  the  epithe- 
lial lining  of  the  aqueduct.  The  stenosis  of  the 
foramen  of  Monro  (followed  by  unilateral  hydro- 
cephalus) was  also  due  to  a  cicatrix.  He  thought 
both  occlusions  to  be  of  inflammatory  origin,  pos- 

-  Touche.    Bull,  et  mem.  Soc.  med.  d.  hop..  Par.,  1902,  xi.x,  141. 
3  Spiller.   Am.  J.  M.  Sc,  1902,  cxxiv,  24. 
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Fig.  6.  Photograph  of  patient  having  partial  occhision 
of  the  aqueduct  of  Sylvius. 

sibly  tuberculous,  and  to  be  the  cause  of  the  hydro- 
cephalus in  each. 

In  an  admirable  article.  Guthrie'  (igio)  reported 
studies  in  hydrocephalus  from  a  large  series  of 
postmortem  examinations  of  patients  who  died  of 
meningitis  or  its  sequelae.  His  views  on  the  relation- 
ship of  meningitis  to  the  production  of  hydrocephalus 
were  most  sane  and  on  the  whole  far  in  advance  of 
contemporary  articles  on  hydrocephalus.  He 
emphasizes  a  relationship  of  diseases  which  is  certain- 
ly correct  and  all-important,  but  one  which  is  even 
now  poorly  recognized.  Eight  cases  of  complete 
occlusion  of  the  iter  were  included  in  his  report;  in 
6,  the  occlusion  was  undoubtedly  inflammatory 
and  occurred  during  the  progress  of  the  meningitis. 
In  2  cases  of  hydrocephalus  (which  alone  of  his 
series  are  included  in  this  report  of  cases  collected 
from  the  literature),  there  was  neither  a  history  nor 
any  postmortem  evidence  of  meningitis,  but  the 
aqueduct  of  Sylvius  was  totally  occluded  in  each. 
The  possible  relationship  of  meningitis  to  the  forma- 
tion of  these  strictures,  as  implied  by  Guthrie,  will 
be  discussed  later. 

Schlapp  and  Gere^  (191 1)  presented  a  series  of  4 
cases,  each  having  complete  occlusion  of  the  iter; 
later  (191 7)  the  number  was  increased  to  seven.-' 
All  of  these  cases  were  carefully  studied  microscop- 
ically. 

'  Guthrie,  L.  S.    Practitioner,  igio,  l.xxxv,  47. 
Schlapp  and  Gere.    Am.  J.  Dis.  Child.,  1917,  xiii,46i;    Proc.  Xew 
York  Path.  Soc,  1911,  p.  64. 

2a  An  additional  case  is  not  included  here  because  the  obstruction  at 
the  aqueduct  was  due  to  a  tumor.  The  symptoms,  incidence  and  treat- 
ment of  such  lesions  are  entirely  different  and  will  be  considered  sub- 
sequently. 


P.\THOLOGY  OF  STRICTURES  OF  THE   .\QUEDUCT 

All  of  these  cases,  including  the  3  entered 
by  Blackfan  and  myself,'^  have  essentially  the 
same  microscopic  pathology  which  was  de- 
scribed by  Spiller.  In  each  instance,  only 
epithelial  remnants  of  the  Kning  ependyma 
remain,  and  an  hypertrophy  of  the  ghal 
tissue  replaces  the  defect.  In  one  of  our  cases, 
not  a  trace  of  epithelium  could  be  found  in 
any  of  the  sections,  but  the  other  2  which 
were  so  examined  had  micioscopic  tubular 
remains  of  ependyma;  but  no  possible  channel 
could  be  reconstructed  from  the  third  to  the 
fourth  ventricle  through  this  connective 
tissue. 

In  the  gross,  the  region  of  the  occluded  iter 
differs  but  little  from  the  surrounding 
mesencephalic  tissue.  There  is  usually  no  in- 
creased density  noticeable  to  the  touch  and  one 
gets  the  impression  of  a  normal  mesencephalon 
minus  the  aqueduct.  In  one  of  our  cases, 
however,  the  region  of  the  aqueduct  appeared 
fairly  sharply  circumscribed,  almost  like  a 
tumor;  it  was  much  harder  and  more  fibrous 
but  microscopically  the  picture  was  similar 
to  that  of  the  others. 

In  4  of  our  7  cases,  the  entire  length  of  the 
aqueduct  was  occluded.  In  i,  the  stricture 
was  not  quite  complete  (Fig.  8).  though 
phenolsulphonephthalein  did  not  appear  in 
the  spinal  fluid  within  a  half  hour  after  it 
had  been  injected  into  the  lateral  ventricle, 
as  it  normally  should  when  the  aqueduct  is 
patent.  In  one  case,  the  stricture  was  a  very 
thin  diaphragm  which  transmitted  light  and 
should  easily  have  been  amenable  to  treat- 
ment. In  another  case,  there  were  two  ob- 
structions in  the  ventricular  system,  one  at 
the  iter,  the  second  at  the  base  of  the  brain 
(Figs.  9  and  10).  The  fourth  ventricle,  which 
intervened  between  the  strictures,  was  mark- 
edly dilated  as  should  be  expected  from 
failure  of  its  fluid  to  escape  into  the  cisterna 
magna.  The  stricture  at  the  aqueduct  was 
only  about  3  millimeters  in  length.  Apparent- 
ly one  of  Guthrie's  cases,  also,  had  two  such 
obstructions  and  at  the  same  locations,  for 
the  fourth  ventricle  was  enlarged,  a  finding 
which  could  not  occur  unless  both  foramina 
of   Luschka   together    with   the    foramen   of 

■Dandy  and  Blackfan.   Loc.  cit. 
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Fig.  7.  Cross  section  of  brain  of  a  3  months  old  baby 
(Fig.  6)  with  hydrocephalus  resulting  from  a  partial  but 
nearly  complete  obstruction  of  the  aqueduct  of  Sylvius. 
The  septum  lucidum  is  completely  gone.  The  anterior 
part  of  the  aqueduct  is  dilated. 

Magendie  were  closed.  In  2  of  the  cases 
described  by  Schlapp  and  Gere,  only  the 
posterior  end  of  the  aqueduct  was  occluded, 
the  anterior  part  being  dilated  up  to  the 
point  of  the  stricture.  This  was  also  tiue  in 
one  of  our  specimens. 

It  is  hardly  necessary  to  note  that  in  eveiy 
case  in  which  the  aqueduct  of  Sylvius  is 
occluded,  the  third  and  both  lateral  ventricles 
are  dilated,  the  degree  varying  with  the  time 
which  has  lapsed  after  the  stricture  has  form- 
ed. The  size  of  the  fourth  ventricle  is  not 
increased  except  in  those  rare  cases  in  which 
the  foramina  of  Luschka  and  Magendie  are 
also  occluded  (Figs.  9  and  10) ;  it  is  usually, 
though  not  invaiiably,  smaller  than  normal 
because  of  the  superimposed  pressure  of  the 
hydrocephalic  ventricles  (Figs.  2  and  3), 
although  this  pressure  is  greatly  reduced  by 
the  comparatively  inelastic  tentorium  cere- 
belH  which  holds  the  hea\y  cerebral  hemi- 
spheres. The  reason  the  third  and  both 
lateral  ventricles  dilate  is  because  the  closure 
of  the  aqueduct  of  Sylvius  removes  the  only 
avenue  by  which  the  ceiebrospinal  fluid  can 
escape  from  these  ventricles.  And,  since 
there  is  only  a  trivial  amount  of  absorption 
through  the  walls  of  the  ventricles  and  a 
constant  formation  of  fluid  within  the  ven- 
tricles from  the  choroid  plexus,  the  ventricles 


Fig.  8.  Cross  section  of  the  same  brain  as  in  Figure  7, 
showing  tiny  slit  remaining  as  the  aqueduct.  This  is  the 
narrowest  part  of  the  channel.  Though  small,  the  lumen 
still  allows  a  certain  amount  of  fluid  to  pass  and  reduces  the 
degree  of  hydrocephalus. 

must  continue  to  enlarge.  To  compensate 
for  this  enlargement,  the  brain  is  steadily 
destroyed.  In  most  of  the  cases  included  in 
this  series  and  reported  by  various  authors  the 
ventricles  had  reached  extreme  dilatation 
and  the  amount  of  cerebral  cortex  which 
remained  was  small.  In  2  of  our  cases,  there 
was  only  a  film  of  brain  remaining  and  this 
was  attached  to  the  leptomeninges;  and  in 
many  areas  of  considerable  size  the  brain 
tissue  was  entirely  absent. 

By  the  newer  methods,  it  is  now  possible 
to  determine  the  presence  of  hydrocephahis 
in  the  earlier  stages  of  its  development.  It 
is  no  longer  necessary  to  await  progressive 
enlargement  of  the  head  with  the  great  de- 
struction of  brain  tissue.  In  one  of  our  cases, 
the  hydrocephalus  was  suspected  at  birth 
on  account  of  the  presence  of  a  myelomeningo- 
cele and  of  an  unusually  large  anterior  fon- 
tanelle. 

The  presence  of  a  meningocele  should  always 
be  looked  upon  as  a  suspicious  sign  that  hy- 
drocephalus may  be  an  accompanying  condi- 
tion which  may  be  far  more  serious  than 
the  meningocele.  The  cause  of  the  frequent 
association  of  hydrocephalus  and  meningo- 
cele is  as  yet  not  entirely  clear,  but  the  im- 
portance and  frequency  of  the  relationship 
cannot  be  overestimated. 
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Fig.  g.  Mid-sagittal  section  of  a  brain  of  a  patient  with 
hydrocephalus  which  was  first  noticed  several  weeks  after 
birth.  The  patient  died  when  53^  years  old,  of  an  inter- 
current disease.  There  are  two  obstructions  present,  both 
complete;  one  is  at  the  aqueduct  of  Sylvius,  the  other  at 
the  foramina  of  Magendie  and  Luschka.  The  latter 
occlusion  accounts  for  the  dilated  fourth  ventricle.  This 
patient  also  had  a  congenital  stricture  in  the  prostatic 
urethra  and  a  resulting  bilateral  hydronephrosis,  a.  Ob- 
struction of  aqueduct  of  Sylvius;  b.  obstruction  of  foramen 
of  Magendie. 

THE   CAUSE   OF   STRICTURE    OF    THE   AQUEDUCT 

During  early  embryonic  development,  the 
aqueduct  of  Sylvius  shows  no  differentiation 
from  the  remainder  of  the  neural  tube. 
Everywhere  the  entire  neural  canal,  including 
the.  aqueduct  of  Sylvius,  therefore,  must 
necessarily  have  been  patent  and  lined  by 
epithelium.  It  is  easy  to  understand  how  the 
foramina  of  Luschka  and  Magendie  may  be 
impermeable,  simply  because  they  have 
failed  to  develop,  because  they  are  secondary 
openings  from  a  primary  closed  neural  tube; 
but  no  such  hypothesis  is  tenable  in  explain- 
ing stenosis  of  the  aqueduct  of  Sylvius.  Since, 
therefore,  the  aqueduct  of  Sylvius  is  primarily 
an  open  tube,  its  closure  must  be  secondary 
and  never  due  to  agenesis.  The  presence  of 
microscopic  epitheUal  (Fig.  4)  remains  and 
occasionally  of  a  minute  patent  channel, 
evident  at  times  even  macroscopically,  serve 
as  supporting  evidence  that  the  iter  has  been 
in  existence  but  has  been  subsequently 
occluded  by  some  abnormal  process. 

The  aqueduct  is  the  weakest  and  at  the 
same  time  the  most  important  link  in  the 
ventricular  system.  Its  lumen  should  normal- 
ly be  open  for  the  passage  of  cerebrospinal 
fluid   which   is   constantlv   but   verv   slowlv 


Fig.  10.  Same  specimen  as  shown  in  Figure  9  with  lower 
magnification  to  show  relative  size  of  the  enlarged  brain. 
a.  Obliterated  aqueduct  of  Sylvius;  b,  obliterated  foramen 
of  Magendie. 

being  poured  through  it.  The  hypertrophy 
of  glia  cannot  be  regarded  as  a  tumor  because 
it  has  not  the  cellular  element  of  a  tumor; 
moreover,  it  does  not  proliferate  beyond  the 
immediate  region  of  the  iter. 

Glia  behaves  essentially  as  does  connective 
tissue.  Its  growth  must  be  secondary  and 
not  primary.  It  would  be  difficult  to  imagine 
a  primary  rampant  growth  of  connective 
tissue  beyond  the  confines  of  a  normal  epi- 
thelial lining.  It  would  appear  more  probable 
that  a  primary  destruction  of  the  epithelial 
lining  of  the  aqueduct  had  resulted  and  the 
natural  attempt  of  nature  to  heal  the  breach 
by  glial  tissue  had  resulted  in  the  stenosis 
of  the  iter  at  the  affected  zone.  Such  an 
hypothesis,  and  of  course  more  it  cannot  be, 
is  supported  by  the  method  of  formation  of 
stenoses  elsewhere  in  the  body,  either  by 
trauma  plus  infection,  or  even  by  infection 
alone.  The  closure  of  only  a  portion  of  the 
aqueduct  in  many  cases  supports  the  view 
that  an  epithelial  defect  is  primary,  for  a 
primary  connective-tissue  growth  would  hard- 
ly be  so  restricted. 

We  know  that  intracranial  intra-uterine 
inflammations  do  exist,  because  adhesions  are 
so  frequently  found  over  the  surface  of  the 
brain.  We  have  no  information  by  which  it  is 
possible  to  decide  whether  these  inflammatory 
changes  are  the  result  of  bacteria  or  merelv 
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Fig.  II.  Lateral  view  of  patient  with  hydrocephalus 
caused  by  a  stricture  of  the  aqueduct  of  Sylvius.  A  new 
aqueduct  was  constructed  as  described  in  the  subsequent 
figures.  He  is  still  living  and  greatly  improved  i  year 
after  the  operation. 

toxins,  but  this  differentiation  is  irrelevant. 
There  is  every  reason  why  the  aqueduct  of 
Sylvius  should  be  most  susceptible  to  any 
such  intra-uterine  inflammatory  changes. 
Its  relatively  great  length,  together  with  its 
tiny  caliber,  makes  it  a  place  of  least  resistance 
both  to  trauma  and  to  inflammatory  changes 
or  to  both;  and  it  is  easily  conceivable  that 
only  a  relatively  slight  injury  to  the  aqueduct, 
either  by  trauma  or  by  toxins,  would  be 
necessary  to  produce  sufflcient  destruction 
of  the  epithelium  to  result  in  a  stricture — 
which  could  scarcely  be  reparable  by  any 
method  of  nature. 

In  this  connection,  there  are  several  findings 
in  the  above  series  of  cases  which  are  im- 
portant. Oppenheim's  case  was  character- 
ized by  a  number  of  small  nodules  which  pro- 
truded into  the  lumen  and  which  were  made 


Fig.  12.    View  of  operative  wound  of  same  patient   2 
weeks  after  operation. 

up  of  clusters  of  lymphocytes.  Similar  lym- 
phocytic changes,  which  have  been  inter- 
preted as  inflammatory  by  the  authors,  were 
described  by  Schlapp  and  Gere  in  two  of  their 
cases.  In  all  of  our  cases,  and  doubtless  most 
of  the  others  which  are  recorded  here,  the 
process  is  too  old  to  record  any  cellular 
inflammatory  reaction,  had  such  changes 
been  present  at  the  time  of  onset  of  the  lesion. 
It  is  not  necessary  to  relegate  all  possible 
inflammatory  changes  to  the  overcrowded 
and  underreasoned  syphihtic  category,  for 
there  must  be  many  types  of  mild  inflam- 
matory changes  of  which  we  know  very  httle 
at  the  present  time.  Guthrie's  observations 
bear  the  greatest  weight  in  this  connection. 
He  found  in  postmortem  examinations  of  a 
series  of  patients  who  had  died  of  meningitis, 
8  instances  in  which  total  occlusion  of  the 
aqueduct  had  resulted  from  the  inflammations. 
In  all  of  his  cases,  the  meningitis  was  post- 
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Fig.  13.  \"entriculogram  from  a  case  of  hydrocephalus 
diagnosed  at  birth.  The  ventriculogram  shows  the  third 
ventricle  tilled  with  air  in  addition  to  one  lateral  ventricle. 
There  is  no  air  in  the  fourth  ventricle.  The  obstruction 
is  therefore  at  the  aqueduct  of  Sylvius. 

natal.  Undoubtedly,  the  aqueduct  is  much 
more  resistant  to  injury  after  birth  and 
becomes  progressively  more  so;  this  statement 
is  made  upon  the  relative  infrequency  of 
stenosis  of  the  aqueduct  with  increasing  age. 
If,  therefore,  inflammations  can  occlude  the 
aqueduct  so  frequently  after  birth,  a  relatively 
trivial  infection  or  irritant  would  doubtless 
produce  the  same  disastrous  results  in  the 
tender  period  of  intra-uterine  life. 

ANALYSIS    OF    THE    CLINICAL    MANIFESTATIONS 
IN  THIS  SERIES 

A  large  head  of  varying  size  is  the  only 
constant  feature  of  these  cases  and,  obviously, 
the  large  head  is  a  manifestation  of  all  types 
of  hydrocephalus  and  not  of  obstructions  of 
the  aqueduct  in  particular.  The  size  of  the 
head  is  only  very  roughly  proportional  to  the 
size  of  the  lateral  ventricles.  At  birth  the 
head  may  be  only  shghtly  enlarged  or,  as 
usually  happens,  may  attract  no  attention 
whatever  and  still  the  ventricles  may  be 
several  times  the  normal  size.  Any  appreci- 
able enlargement  of  the  head  means  a  very 
great  enlargement  of  the  ventricles  and  a 
corresponding  amount  of  destruction  of  brain 
tissue.  The  size  of  the  head  is,  therefore, 
only  a  very  rough  index  of  the  condition  of 


the  contents  of  the  cranial  chamber;  the 
small  head  is  a  very  poor  index,  if  any  at  all; 
the  large  head  is  a  very  good  index.  After 
the  first  few  years  of  life,  the  size  of  the  head 
changes  but  slightly  despite  great  enlarge- 
ment of  the  ventricles,  because  the  united 
bones  preclude  much  separation.  We  have 
made  several  diagnoses  of  early  hydroce- 
phalus soon  after  birth  by  carefully  examin- 
ing the  anterior  fontanelle  for  enlargement, 
fulness,  and  alteration  of  shape.  Not  in- 
frequently the  anterior  and  posterior  fontan- 
elles  are  continuous,  owing  to  separation  of 
the  interparietal  suture.  The  anterior  fon- 
tanelle will  also  usually  project  farther  for- 
ward than  normal  and  farther  lateralward  by 
separation  of  the  interfrontal  and  fronto- 
parietal sutures  respectively. 

It  is  quite  remarkable  how  a  limited  amount 
of  intelligence  may  continue  to  develop  in 
young  children  in  spite  of  the  rapid  progres- 
sive destruction  of  the  brain.  Even  with  an 
enormous  head,  measuring  60  to  70  centi- 
meters in  circumference  (Figs.  9  and  10),  the 
child  may  learn  to  speak  distinctly  though, 
of  course,  with  a  greatly  restricted  vocabulary. 
A  considerable  amount  of  destruction  of  the 
brain  may  be  tolerated  in  the  early  stages  of 
hydrocephalus  without  any  or  with  only 
moderate  mental  inferiority;  this  holds  true 
only  so  far,  after  which  the  mental  changes 
progress  rapidly  and,  of  course,  are  irreparable. 

Many  hydrocephalic  children  have  a  down- 
ward displacement  of  the  eyes  due  to  de- 
pression of  the  roof  of  the  orbit.  Owing  to  this 
displacement,  the  sclera  shows  above  the  iris 
and  the  iris  is  partially  covered  below.  Quite 
frequently  there  is  also  a  considerable  limita- 
tion of  the  various  extra-ocular  movements. 
This  is  usually  symmetrical,  though  one  set 
of  muscles  may  be  more  invoh'ed  in  one  eye 
than  the  other.  I  believe  these  palsies  are 
due,  not  to  implication  of  the  quadrigeminal 
bodies  as  could  be  readily  inferred  from  the 
close  proximity  of  these  bodies  to  the  iter, 
but  rather  to  the  pressure  of  the  bulging, 
distended  third  ventricle  which  presses  upon 
the  third,  fourth,  and  sixth  nerves  directly. 
Were  the  affection  in  the  c^uadrigeminal 
bodies  or  in  the  nuclei  of  the  third  nerves 
which  are  located  in  the  mesencephalon,  the 
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extra-ocular  palsies  would  be  complete  rather 
than  partial. 

Convulsions  are  not  uncommonly  present, 
though  probably  the  majority  of  patients  are 
not  so  afflicted,  or  have  only  an  occasional 
attack;  the  attacks  are  general  and  may  be 
both  petit  mal  and  grand  mal.  Their  ex- 
planation is  still  obscure  because  of  our 
meager  knowledge  of  the  underlying  cause. 
Spasticity  of  the  arms  and  legs  is  also  frequent, 
doubtless  from  pressure  of  the  intraventricular 
fluid  on  the  thinning  pyramidal  tract.  Even- 
tually, this  destruction  leads  to  complete 
paralysis  of  the  arms  and  legs. 

Blindness  is  not  infrequent,  even  when  the 
head  can  enlarge  quite  readily.  The  optic 
nerves  are  directly  compressed  by  the  dis- 
tended third  ventricle  which  thus  produces  the 
loss  of  vision.  Ankle  clonus,  Babinski  and 
Oppenheim  reflexes  are  present  with  varying 
frequency.  The  reflexes  are  usually  exagger- 
ated, in  keeping  with  the  degree  of  spasticity. 
One  might  expect  to  find  a  choked  disc  con- 
stantly, but  most  cases  have  a  primary 
atrophy  instead;  the  explanation  for  this  fact 
is  that  the  third  ventricle  acts  as  a  tumor  and 
presses  on  the  optic  chiasm  directly,  thus 
occluding  the  space  in  the  sheath  of  the 
nerves. 

But  all  of  these  signs  and  symptoms  are  not 
present  in  every  case  or  even  type  of  hydro- 
cephalus. They  are  the  manifestations  of 
hydrocephalus,  and  have  no  direct  bearing 
upon  the  primary  lesion  in  the  aqueduct  of 
Sylvius  or  elsewhere.  Moreover,  there  is  no 
sign  or  symptom  which  is  characteristic  of  a 
stricture  of  the  aqueduct  of  Sylvius  as  such. 
A  tumor  in  the  mid-brain  blocking  the  aque- 
duct of  Sylvius  has  signs  which  are  pathog- 
nomonic, but  only  because  the  contiguous 
nuclei  or  the  quadrigeminal  bodies  are  involv- 
ed. Were  the  hypertrophied  glia  a  progressive 
lesion,  it  w^ould  likewise  involve  these  con- 
tiguous structures  and  produce  the  same 
signs  but,  being  restricted,  only  the  signs  of 
pressure  are  usually  present. 

CASE    WITH   TWO   OBSTRUCTIONS,    ONE    AT   THE   AQUE- 
DUCT  OF   SYLVIUS,   THE   OTHER  AT  THE   FORAMINA   OF 
LUSCHKA  AND  MAGENDIE. 

This  patient  was  5  years  old  at  the  time  of  his 
death.    He  had  been  under  observation  from  time 


to  time  for  4,' 2  years,  during  which  time  the  size  of 
his  head  steadily  increased.  The  patient  was  the 
third  of  five  children,  the  others  being  hearty  and 
well.  There  is  no  history  of  tuberculosis  or  syphilis 
in  the  family.  The  birth  was  at  full  time  and  the 
delivery  not  abnormal  though  more  diificult  than 
the  others.  When  one  month  old,  the  patient  had 
two  "inward  spasms";  the  head  was  thrown  back 
and  the  eyes  rolled  up;  these  spells  were  apparently 
convulsions  and  never  reappeared.  There  has  never 
been  a  history  of  meningitis.  When  3  months  old, 
it  was  definitely  agreed  that  his  head  was  abnormally 
large.  Before  this  time,  however,  the  neighbors  had 
commented  on  the  "large  round  head."  When  4^ 
years  old,  he  had  "screaming  spells"  almost  daily, 
but  these  were  not  associated  with  convulsions  or 
vomiting.  At  this  time,  the  family  physician  made 
the  diagnosis  of  water  on  the  brain.  Feeding  was 
uneventful  and  he  thrived  and  his  body  grew  normal- 
ly. He  was  never  able  to  hold  up  his  head,  to  sit  up 
or  to  walk.  When  a  year  old,  it  was  noticed  that 
his  left  arm  was  weaker  than  the  right.  The  fontanel- 
les  remained  open  and  wide.  When  9  months  old, 
the  anterior  fontanelle  measured  11  centimeters 
transversely  and  9  centimeters  anteroposteriorly. 
The  posterior  fontanelle  was  closed.  Two  years 
later  (2 '2  years  old)  the  fontanelle  measured  10  by 
9.75  centimeters.  The  head  measurements  at 
various  intervals  are  as  follows: 

When    6J2  months  old,  52.5  centimeters. 

When    9       months  old,  54.0  centimeters. 

When  13       months  old,  56.0  centimeters. 

When  14      months  old,  57.0  centimeters. 

When  15      months  old,  57.8  centimeters    (punc- 
ture of  corpus  callosum  done  i  month  ago). 

When  23      months  old,  62.0  centimeters. 

When  29      months  old,  64.0  centimeters. 

When  7,7,      months  old,  65.0  centimeters. 

When  60      months  old,  68.0  centimeters  (at 
time  of  death). 

This  happens  to  be  the  first  case  of  hydrocephalus 
in  which  the  absorption  from  the  ventricles  and  the 
subarachnoid  space  was  tested  by  the  phenol- 
sulphonephthalein  test.  It  was  found  that  the  dye 
appeared  in  the  urine  55  minutes  after  injection 
into  the  ventricle  and  in  2  hours  following  the  ap- 
pearance time  only  0.5  per  cent  was  excreted  by  the 
kidneys  which  were  shown  to  have  a  normal  function. 
Spinal  punctures,  repeatedly  made,  yielded  only 
2  to  3  cubic  centimeters  of  clear  fluid,  containing 
none  of  the  phenolsulphonephthalein,  thereby 
demonstrating  the  absence  of  communication 
between  the  ventricles  and  the  subarachnoid  space. 
When  phthalein  was  injected  into  the  ventricles,  a 
normal  absorption,  35  per  cent  in  2  hours,  was 
obtained.  The  cause  of  the  hydrocephalus  is  evident 
from  these  studies.  An  obstruction  was  indicated 
and,  because  of  the  very  small  amount  of  tluid 
obtained  at  lumbar  puncture,  the  obstruction  was 
thought  to  be  at  the  foramina  of  Luschka  and  Mag- 
endie.  These  observations  were  made  before  the 
institution  of  surgical  treatment  was  advisable. 
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Fig.  14.  This  and  the  succeeding  drawings  by  jMiss  Xorris  show  the  operative 
procedure,  in  which  the  stricture  of  the  aqueduct  of  Sjdvius  is  opened  and  enlarged 
and  the  tube  inserted  to  maintain  the  opening.  In  this  figure  the  wound  is  shown. 
The  occipital  muscles  are  separated  in  the  mid-line  and  the  bone  exposed.  A  ven- 
tricular puncture  is  made  to  reduce  the  intracranial  pressure. 


A  puncture  of  the  corpus  callosum  was  made  when 
the  child  was  14  months  old,  but  no  beneficial  results 
were  obtained.  The  child  died  when  5  years  old  of 
bilateral  pyonephrosis  which  w'as  caused  by  a  con- 
genital urethral  stricture.  The  foramina  of  Magen- 
die  and  Luschka  were  occluded  but  the  surprising 
finding  was  the  second  obstruction  at  the  aqueduct 
of  Sylvius  (Figs,  q  and  10).  The  third  ventricle  and 
particularly  the  lateral  ventricles  were  tremendously 
distended.  The  fourth  ventricle  was  moderately 
distended. 

Had  the  obstruction  been  solely  at  the  aqueduct 
of  Sylvius,  the  size  of  the  fourth  ventricle  would 
not  have  been  increased  and,  conversely  with  an  ob- 
struction at  the  aqueduct,  the  fourth  ventricle 
could  dilate  only  when  the  foramina  of  Luschka  and 
Magendie  are  obstructed. 


CASE     OF    PARTIAL    BUT    NEARLY    TOTAL    OCCLUSION 
OF  THE  AQUEDUCT  OF  SYLVIUS 

Patient  was  first  seen  when  6  weeks  old.  It  was 
apparent  at  that  time  from  the  large  fontanelle 
that  hydrocephalus  was  present  though  the  size  of 
the  head  was  normal,  and  no  abnormality  of  the 
head  had  been  suspected  by  the  parents.  Li  2  weeks, 
the  circumference  of  the  head  increased  3  centimeters 
and  then  measured  39  centimeters.  A  meningocele 
had  been  partially  excised  2  days  after  birth,  and 
the  patient  was  brought  to  me  to  complete  the 
excision  of  the  meningocele.  The  wound  had  healed 
and  no  nerve  palsies  had  followed.  The  sagittal 
suture  was  open,  uniting  the  anterior  and  posterior 
fontanelles. 

A  ventriculogram  shows  a  large  lateral  ventricle, 
at  least  four  times  the  normal  size,  leaving  a  greatly 
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reduced  cortex.  On  spinal  puncture,  only  5  cubic 
centimeters  of  fluid  were  obtained  and  indigo-car- 
mine, which  had  been  injected  into  the  lateral  ven- 
tricle, did  not  appear  in  the  spinal  fluid  in  35  minutes. 
Unfortunately,  a  puncture  was  not  made  i  hour 
after  the  injection,  for  a  trace  of  fluid  might  have 
been  present  at  that  time.  This  inference  is  made 
because  at  autopsy  the  aqueduct  was  reduced  to  a 
channel  of  filiform  size.  It  was  really  still  a  partial 
obstruction  though  nearly  complete,  and  sufticiently 
complete  to  cause  the  high  grade  hydrocephalus. 
The  foramina  of  Luschka  and  Magendie  were 
patent  and  of  normal  size.  The  third  and  both 
lateral  ventricles  were  greatly  dilated,  the  fourth 
ventricle  was  very  small.  Undoubtedly,  this  is  a 
progressive  lesion  and  shortly  the  lumen  would  have 
been  completely  closed  as  in  the  other  cases. 

DIAGNOSIS  OF  A  STRICTURE  OF  THE  AQUEDUCT 
OF  SYLVIUS 

An  occlusion  of  the  aqueduct  of  Sylvius 
can  now  be  accurately  localized.  It  is  first 
necessary  to  prove  the  existence  of  hydro- 
cephalus; second,  to  find  whether  it  is  of  the 
obstructive  or  of  the  communicating  type; 
and  finally,  if  obstructive,  to  locate  the  ob- 
struction. Unfortunately,  hydrocephalus  is 
now  usually  diagnosed  only  in  the  late  or 
relatively  late  stages  of  the  disease  by  the 
characteristic  enlargement  of  the  head;  at 
this  stage,  the  diagnosis  is  just  as  easily  made 
by  the  parent  as  by  the  physician.  Moreover, 
when  any  considerable  enlargement  of  the 
head  is  present,  the  destruction  of  the  brain 
is  so  great  that  the  practical  value  of  the 
diagnosis  is  relatively  slight,  for  any  effective 
treatment  would  leave  the  patient  mentally 
deficient. 

In  the  early  stages  of  hydrocephalus  in 
children,  and  in  all  cases  after  union  of  the 
sutures,  the  diagnosis  of  hydrocephalus  is 
extremely  difficult.  But  the  important  time 
to  make  a  diagnosis  is  at  the  beginning  of  the 
disease,  before  the  large  head  has  made  the 
diagnosis  unquestioned.  It  is  not  within  the 
scope  of  this  paper  to  deal  with  this  most 
important  phase  of  hydrocephalus — the  early 
diagnosis — but  it  should  always  be  eagerly 
borne  in  mind  and  when  suspected,  the 
patient  should  be  referred  to  a  competent 
authority  to  ascertain  definitely  whether  or 
not  this  condition  is  present.  This  diagnosis 
can  now  be  made  with  absolute  certainty 
and  the  degree  of  the  ventricular  dilatation 


Fig.  15.  The  cerebellum  is  exposed.  The  cerebellum  is 
lifted  and  ths  foramen  of  Magendie  exposed  a.  The  line 
in  the  vermis  indicates  the  site  for  section  of  the  posterior 
part  of  the  cerebellum. 

determined  with  absolute  accuracy  by  ven- 
triculography (Fig.  13),  and  when  moderately 
advanced,  not  infrequently  the  condition  can 
be  recognized  by  an  X-ray  without  ventri- 
culography. Without  these  methods,  the 
determination  of  the  presence  or  absence  of 
hydrocephalus  in  the  early  stages  is  entirely 
guesswork,  that  is  until  the  tell-tale  growth 
of  the  head  has  taken  place.  Careful  weekly 
measurement  of  the  head  should  always  be 
made  until  any  suspicion  of  hydrocephalus 
is  allayed  or  verified.  When  the  diagnosis  of 
hydrocephalus  is  made,  the  proper  treatment, 
which  depends  entirely  upon  the  type  of 
hydrocephalus,  should  be  instituted  without 
delay. 

When  the  diagnosis  of  hydrocephalus  has 
been  made,  a  simple  and  safe  procedure  will 
determine  whether  the  ventricles  communi- 
cate with  the  subarachnoid  space  and  thus 
determine  into  which  of  the  two  great  groups 
— obstructive  hydrocephalus  or  communicat- 
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Fig.  1 6.     The  dilator  is  separating  the  divided  surfaces  of   the   cerebellum   and 
exposes  the  fourth  ventricle  and  the  beginning  of  the  aqueduct  of  Sylvius. 


ing  hydrocephalus — the  particular  case  be- 
longs. One  cubic  centimeter  of  indigo-car- 
mine (or  of  a  carefully  neutralized  solution  of 
phenolsulphonephthalein,  though  I  have  ceas- 
ed to  use  this  in  the  ventricles  because  of  an 
occasional  reaction)  should  be  injected  into  a 
lateral  ventricle  and  30  minutes  later  a  lumbar 
puncture  made.  If  the  ventricles  communi- 
cate with  the  subarachnoid  space,  the  color 
will  have  appeared  in  quantity  in  the  spinal 
fluid  by  this  time  or  very  shortly  thereafter. 
The  hydrocephalus  would,  therefore,  be  of 
the  communicating  type  and  one  could  be 
certain  that  there  was  no  obstruction  in  any 
part  of  the  ventricular  system.  For  the 
purposes  of  this  paper  it  would  exclude  any 
occlusion  of  the  aqueduct  of  Sylvius. 


On  the  other  hand,  if  the  dye  does  not 
appear  in  the  spinal  fluid  in  this  allotted 
period  of  time,  one  could  know  just  as  pos- 
itively that  an  obstruction  existed  at  some 
part  of  the  ventricular  system;  it  might  be 
at  the  foramen  of  Monro — a  rare  possibility — 
or  more  probably  either  (i)  at  the  aqueduct 
of  Sylvius  or  (2)  at  the  basal  foramina  of 
Magendie  and  Luschka  (all  three  must  be 
occluded  to  produce  hydrocephalus).  In 
cases  of  congenital  hydrocephalus,  as  in- 
dicated by  statistics  given  at  the  beginning 
of  the  paper,  the  chances  are  about  two  to  one 
that  the  obstruction  is  at  the  aqueduct  of 
Sylvius,  and  about  one  to  two  that  the  for- 
amina of  Magendie  and  Luschka  are  occluded. 
There    are  some    rarer    exceptions    to  these 
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Fig.  17.  Sagittal  v'iew  of  brain  to  show  stricture  at  the 
aqueduct  and  the  method  of  piercing  it  with  a  steel  catheter 
preparatory  to  the  introduction  of  the  rubber  tube. 

interpretations  which  need  not  be  considered 
here. 

The  precise  location  of  the  site  of  the 
obstruction  can  be  accomphshed  only  by 
ventriculography.^  If  the  obstruction  is  at  the 
aqueduct  of  Sylvius,  the  shadow  of  the  third 
and  particularly  of  the  lateral  ventricles  will 
be  shown  to  be  greatly  dilated,  but  no  air 
will  be  present  in  the  fourth  ventricle.  If  air  is 
in  ilie  fourth  ventricle,  the  obstruction  cannot 
be  at  the  aqueduct  of  Sylvius.  Further  dif- 
ferentiation of  the  types  of  hydrocephalus  by 
air  injections  will  be  considered  in  greater 
detail  in  a  paper  which  will  appear  shortly. 
The  absence  of  a  shadow  of  the  fourth  ven- 
tricle must  not  be  taken  as  conclusive  evidence 
of  an  occlusion  at  the  iter  unless  one  is  con- 
fident of  a  perfect  and  complete  injection, 
that  is  one  which  has  almost  completely 
filled  both  lateral  ventricles  and  in  which  the 
head  has  been  properly  manipulated  in  order 
to  permit  the  air  to  pass  into  and  remain  in 
the  fourth  ventricle. 

AN  OPERATIVE  TREATMENT  FOR  STRICTURES 
OF  THE  AQUEDUCT  OF  SYLVIUS 

The  difficulties  encountered  in  treating 
lesions  of  the  aqueduct  of  Sylvius  would 
appear  almost  insuperable,  but  I  have  been 
encouraged   to   the  possibilities   of   a   direct 

1  Dandy,  W.  E.  _\'entricuIo{;raphy  following  the  injection  of  air  into 
the  cerebral  ventricles.  Ann.  Surg,  1918,  July;  Fluoroscopy  of  the 
cerebral  ventricles.  Bull.  Johns  Hopkins  Hosp.,  1919,  February; 
Roentgenography  of  the  brain  after  the  injection  of  air  into  the  spinal 
canal.  Ann.  Surg,  1919,  October;  Localization  or  elimination  of  cereb- 
ral tumors  by  ventriculography.    Surg.,  Gynec.  &  Obst.,  1920,  329. 


Fig.  18.  Sagittal  view  of  brain  showing  tube  in  position 
in  the  aqueduct  of  Sylvius.  Openings  are  made  in  that 
part  of  the  tube  which  lies  in  the  third  and  fourth  ventricles. 
The  tube  is  firmly  anchored  to  the  dura  with  a  silk  suture 
at  b.  The  tube  is  buried  complete  when  the  occipital 
muscles  and  the  skin  are  closed. 

attack  upon  the  mesencephalon  even  in 
infants  by  the  increasing  number  of  cases 
in  which  the  aqueduct  has  been  exposed 
during  the  extirpation  of  cerebellar  tumors. 
At  least  25  times  during  the  past  year  it  has 
been  possible  to  watch  the  cerebrospinal 
fluid  pour  through  the  aqueduct  (often 
enlarged  by  the  hydrocephalus  which  follows 
tumors)  into  the  fourth  ventricle.  On  two 
occasions,  a  pineal  tumor  has  been  exposed 
and  in  several  instances  the  exposure  of 
tumors  of  the  anterior  part  of  the  vermis  or 
the  removal  of  huge  tumors  of  the  cerebellum 
left  this  structure  in  full  view.  In  animals 
long  tedious  operations  for  removal  of  the 
pineal  body  were  borne  with  impunity  even 
when  the  puppy  operated  upon  was  only  3 
or  4  days  old. 

In  dogs  I  have  found  that  an  obstruction 
could  be  placed  in  the  aqueduct  and  produce 
hydrocephalus;^  later,  it  could  be  removed 
and  the  hydrocephalus  cured.  Moreover, 
an  accumulated  past  experience  with  the 
surgical  treatment  of  hydrocephalus  would 
seem  to  indicate  strongly  that  the  treatment 
of  hydrocephalus  must  be  directed  toward 
an  attack  on  the  cause  of  the  disease.  All 
efforts  at  circumventing  the  cause,  such  as  a 
puncture  of  the  corpus  callosum,  or  puncture 
of  the  wall  of  a  lateral  ventricle,  are  doomed 
to  failure  because  of  anatomical  and  physio- 


-  Dandy,  VV.  E.    Experimenta 
•August. 


hydrocephalus.    Ann.    Surg.,    1919, 


356 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Fig.  19.  Roentgenogram  showing  the  tube  in  the  aque- 
duct of  Sylvius.  The  tube  is  sutured  to  the  dura  at  the 
lower  end. 

logical  factors  which  must  be  recognized  but 
which  have  been  disregarded  or  not  known 
in  the  empirical  treatments  instituted  hereto- 
fore. It  seems  impossible  to  produce  an  open- 
ing in  the  third  ventricle  which  will  drain  the 
cerebrospinal  fluid  into  an  absorbing  area 
except  by  way  of  the  normal  route  into  the 
fourth  ventricle.  It  is  necessary  that  cere- 
brospinal fluid  pass  into  the  cisternas  before 
it  can  be  distributed  into  the  finer  radicles  of 
the  subarachnoid  space,  for  it  is  only  there 
that  an  adequate  absorption  of  the  fluid  is 
possible.  The  fluid  can  only  reach  the  cisterna 
magna  by  way  of  the  fourth  ventricle  through 
the  foramina  of  Luschka  and  Magendie,  and 
the  fourth  ventricle  can  only  be  reached 
through  the  aqueduct  of  Sylvius.  Following 
a  puncture  of  the  corpus  callosum,  the 
cerebrospinal  fluid  passes  into  the  subdural 
space  in  which  absorption  is  no  greater  than 
in  the  ventricle  from  which  the  fluid  escaped. 
Moreover,  the  opening  in  the  roof  of  the 
ventricle  remains  patent  for  a  brief  period 
only.  All  small  openings  through  any  con- 
siderable thickness  of  brain  tissue  must 
cicatrize  unless  lined  by  epithelium  and, 
pending  closure  of  the  opening,  the  fluid  which 
escapes  becomes  encysted  unless  it  is  poured 
into  an  absorbing  area. 

In  an  attempt  to  treat  the  cause  directly, 
I  propose  a  method  of  reconstructing  the 
obliterated  aqueduct  of  Sylvius.    In  probably 


Fig.  20.  Roentgenogram  of  another  case  showing  a 
larger  tube  in  the  aqueduct. 

the  majority  of  cases  which  are  collected  here, 
the  entire  aqueduct  is  obliterated  by  a  very 
dense  fibrous  scar.  It  is  hardly  to  be  expected 
that  any  new  channel  as  long  as  the  iter 
can  be  permanently  maintained  after  recon- 
struction, when  the  entire  aqueduct  is  in- 
volved. But  in  those  cases  where  only  a  small 
portion  of  the  aqueduct  is  occluded,  and 
ideally  perhaps  where  the  aqueduct  is  crossed 
by  a  thin  diaphragm,  or  where  the  obstruction 
is  only  partial,  a  restoration  of  the  iter  should 
appear  to  be  a  hopeful  possibihty. 

The  operation  has  been  performed  twice, 
on  children  i  year  and  5  years  of  age.  There 
was  very  little  reaction  to  the  operation  in 
either  case.  The  older  child  died  7  weeks 
later  of  pneumonia;  the  younger  child  is  still 
living.  There  is,  of  course,  no  way  that  the 
operator  can  tell  beforehand  the  longitudinal 
extent  of  the  obstruction  in  the  iter.  It  is 
thus  necessary  to  subject  all,  in  whom  the 
intellectual  indications  are  favorable,  to  the 
operation,  without  which  there  is  not  the 
slightest  chance  of  improvement. 

Should  there  be  any  doubt  as  to  the  site  of 
the  obstruction,  the  absolute  decision  can  be 
made  at  the  operation  without  delay  or 
difficulty.  After  eliminating  a  foramen  of 
Monro  obstruction,  by  proving  communica- 
tion between  the  two  lateral  ventricles,  there 
are  only  two  other  possible  locations  for  the 
occlusion — the    foramina    of    Magendie    and 
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Luschka,  and  the  aqueduct  of  Sylvius. 
Fortunately,  the  same  incision  is  made  for  the 
treatment  of  either  lesion.  Patency  or 
occlusion  of  the  foramen  of  Magendie  can 
readily  be  determined  by  an  operator  of 
experience.  The  patency  or  occlusion  of  the 
foramina  of  Luschka  is  of  less  importance, 
for  one  foramen  is  adequate  to  permit  egress 
of  all  the  cerebrospinal  fluid.  If  the  foramen 
of  Magendie  is  patent,  the  occlusion,  by 
elimination,  must  be  at  the  aqueduct  of 
Sylvius.  On  the  other  hand,  2  cases  of  double 
stricture  in  this  series,  one  at  the  aqueduct, 
the  other  at  the  foramen  of  Magendie,  em- 
phasize the  danger  of  assuming  that  the 
aqueduct  is  patent  after  the  occlusion  of  the 
foramen  of  Magendie  has  been  relieved.  The 
indigo-carmine  test  will  precisely  determine 
this  point. 

The  steps  in  the  operation  are  shown  in  the 
accompanying  drawings  (Figs.  14  to  18). 
After  a  bilateral  exposure  of  the  cerebellum 
(Fig.  14),  the  vermis  is  elevated  with  a  small 
spatula  (Fig.  15),  exposing  a  normal  foramen 
of  Magendie  and  fourth  ventricle.  Into  this  a 
fine  catheter  is  gently  passed  forward  until 
it  is  met  by  the  obstruction  at  the  aqueduct  of 
Sylvius.  To  get  a  satisfactory  exposure  it  is 
necessary  to  divide  the  lower  half  of  the 
vermis  in  the  mid-line  and  carry  this  incision 
through  the  roof  of  the  fourth  ventricle 
(Figs.  15  and  16).  A  nasal  dilator  introduced 
into  this  defect  (Fig.  16)  permits  a  good 
exposure  of  the  funnel-like  anterior  terminus 
of  the  fourth  ventricle  and  the  entrance  to 
the  aqueduct  of  Sylvius.  A  small  sound 
entering  this  orifice  meets  the  obstruction 
and  is  carefully  forced  through  it  into  the 
third  ventricle  (Fig.  17).  Fluid  at  once  freely 
escapes  through  the  opening  which  again 
establishes  communication  between  the  third 
and  fourth  ventricles.  Larger  sounds  are 
then  passed  to  increase  the  size  of  the  lumen. 
A  small  rubber  catheter  is  pushed  into  the 
newly  made  channel  (Fig.  18)  and  left  in 
position  for  a  period  of  2  to  3  weeks  after  the 
operation.  The  tube  is  perforated  in  numerous 
places  to  prevent  closure  of  the  lumen  by 
fibrin.  The  walls  of  that  part  of  the  tube 
which  lies  in  the  aqueduct  are  smooth  and  are 
without  perforations.     The  anterior  part  of 


the  tube  i)rojects  into  the  third  ventricle,  the 
posterior  part  is  in  the  fourth  ventricle  and 
lies  on  the  pons  and  medulla.  It  is  anchored 
with  a  silk  ligature  to  the  dura  at  the  foramen 
magnum.  The  end  of  the  tube  is  cut  off  at 
this  point  and  the  lumen  closed  by  a  ligature. 
The  excess  tube  which  traverses  the  entire 
length  of  the  fourth  ventricle  is  necessary 
to  preclude  the  possibility  of  the  tube  be- 
coming dislocated  and  lost.  The  nuchal 
muscles  are  carefully  closed  over  the  wound, 
giving  a  good  protection  of  tissues  over  the 
large  foreign  body  which  is  quite  deeply 
buried  and  is  free  from  skin  infections  during 
its  abode  in  the  brain. 

Such  a  big  foreign  body  is  necessarily 
accompanied  by  a  reaction  of  considerable 
severity  which  ultimately  necessitates  its 
removal  at  a  second  operation.  I  have  en- 
deavored to  leave  the  tube  in  place  as  long  as 
possible,  hoping  for  epithelization  of  the 
iter,  and  thereby  preservation  of  lumen  after 
the  tube  has  been  removed.  In  one  case  which 
died,  the  tube  was  left  in  place  2  weeks,  and 
in  the  second  case  it  remained  3  weeks.  The 
reaction  of  the  patient  to  the  tube  is  evident 
as  a  general  letharg>^,  loss  of  appetite,  vomit- 
ing, loss  of  weight,  temperature  elevation,  and 
a  full  and  tight  anterior  fontanelle,  in  other 
words,  the  manifestations  of  general  in- 
tracranial pressure.  Signs  of  pressure  quickly 
disappear  after  the  tube  is  removed. 

It  will  doubtless  seem  a  radical  procedure 
to  hemisect  or  even  partially  hemisect  the 
vermis  of  the  cerebellum.  I  have  three 
patients  who  are  perfectly  well  after  complete 
removal  of  the  vermis  and  part  of  both  lobes 
of  the  cerebellum,  the  operations  being 
necessary  to  remove  large  tumors.  They  have 
no  elifects  of  this  complete  section.  In  10 
other  cases,  partial  section  of  the  vermis  has 
been  necessary  and  has  been  devoid  of  any 
apparent  ill  effects.  Certainly,  it  is  necessary 
to  see  every  step  in  remaking  the  aqueduct. 
Inferiorly,  the  pyramidal  tract  and  the  nuclei 
of  the  third  nerve  are  so  near  and.  above,  the 
vein  of  Galen  is  in  such  intimate  contact  that 
a  false  passage  will  obviously  have  serious 
results.  Moreover,  an  attempt  to  pass  a 
sound  blindly  by  palpation  could  scarcely  be 
successful. 
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In  the  surviving  patient  in  which  the  tube 
was  inserted  into  the  aqueduct  there  are  no 
disturbances.  It  is  now  over  a  year  since  the 
operation.  His  movements  are  entirely  with- 
out ataxia.  He  can  hold  up  his  head  and 
walk  with  no  sign  of  staggering  gait  or  loss 
of  equilibrium.  He  is  talking  both  English 
and  Norwegian  quite  freely  but  it  is  too  soon 
to  predict  the  final  outcome. 

SUMMARY  AND  CONCLUSIONS 

1.  Cicatricial  stenosis  of  the  aqueduct  of 
Sylvius  is  the  most  frequent  lesion  in  congeni- 
tal hydrocephalus  (about  50  per  cent),  and 
is  found  in  a  large  percentage  of  cases  of 
hydrocephalus  occurring  in  infancy  and  early 
childhood.  It  may  occur  (though  rarely) 
in  adult  life. 

2.  Hydrocephalus  always  follows  occlusion 
of  the  aqueduct.  The  third  and  both  lateral 
ventricles  progressively  dilate.  The  fourth 
ventricle,  being  posterior  to  the  obstruction, 
does  not  enlarge. 

3.  In  the  gross, -the  occluded  aqueduct 
appears  to  be  replaced  by  a  fibrous  tissue 
which  microscopically  is  neuroglia.  Mi- 
croscopic remnants  of  the  aqueduct  are 
usually  but  not  invariably  found. 


4.  The  stenosis  may  occupy  the  entire 
length  of  the  aqueduct,  or  varying  parts;  it 
may  be  only  a  thin  even  transparent  mem- 
brane. Again,  the  stricture  may  be  only 
partial. 

5.  Strictures  of  the  aqueduct  of  Sylvius 
can  be  diagnosed  and  accurately  localized. 
The  indigo-carmine  test  will  indicate  that 
an  obstruction  is  present;  ventriculography 
will  be  the  means  of  precisely  locating  the 
obstruction. 

6.  Spontaneous  relief  is  not  possible.  Sur- 
gical attempts  to  drain  the  fluid  from  the 
third  ventricle  to  the  exterior  of  the  brain  have 
all  proved  futile.  The  openings  invariably  close 
and  the  fluid  cannot  absorb  in  the  subdural 
space. 

7.  A  surgical  procedure  is  suggested  which 
is  directed  toward  the  cause.  A  new  aqueduct 
of  Sylvius  is  constructed;  a  tube  is  left  in 
place  for  2  to  3  weeks.  It  is  hoped  the  epithe- 
lium will  regenerate  and  establish  a  new 
canal. 

8.  This  operation  has  been  performed  on 
2  cases,  both  recovering  from  the  operation. 
One  patient  died  of  pneumonia  several  wTeks 
later,  the  second  seems  well  i  year  after  the 
operation. 


I 


BAKER:    DELAYED   SYMPTOMS   IN  FRACTURE  OF  VERTEBRAL   BODIES     359 


COMPRESSION  FRACTURE  OF  THE  VERTEBRAL  BODIES 
WITH  DELAYED  SYMPTOMS  (KUEMMEL'S  DISEASE) 

With  Report  of  Seven  Cases 

By  ROBERT  H.  BAKER.  A.B.,  M.D.,  Ann  Arbor,  Michigan 

From  the  Surgical  Clinic,  University  Hospital 


THE  condition  under  discussion  may 
not  be  familiarly  known  under  the 
above  title,  but  as  a  clinical  entity  it 
deserves,  we  believe,  more  emphasis  and  due 
recognition  to  the  man  who  first  gave  it  a 
clear  description.  This  disease,  which  is  per- 
haps more  frequently  seen  in  neurological 
than  in  orthopedic  clinics,  is  characterized  by 
the  following  features:  spinal  injury,  with 
temporary  symptoms  of  short  duration  and 
no  local  evidence  of  diagnostic  importance, 
and  subsequent  delayed  symptoms  of  pain, 
disability,  and  local  signs  of  bony  injury, 
especially  kyphos. 

In  1895,  Kuemmel  presented  5  cases  of  this 
type  of  spinal  lesion  with  a  discussion  of  the 
characteristic  symptoms.  In  his  series  the  in- 
jury was  usually  the  result  of  a  fall.  Local 
pain  was  referred  to  the  dorsal  spine.  The 
injury  was  not  usually  of  such  a  character  as 
to  present  signs  of  spinal  cord  lesion.  The 
essential  features  at  the  first  observation 
were  pain,  more  or  less  localized  over  some 
point  in  the  spine,  limitation  of  motion  of  the 
type  seen  in  muscle  injury,  and  a  disability 
period  lasting  perhaps  but  a  few  days.  The 
subsequent  history,  however,  characterizes 
the  type  of  lesion.  At  a  later  period,  varying 
from  weeks  to  months,  without  history  of  a 
second  injury  of  like  nature,  the  patient  de- 
velops pain  in  the  back  at  the  site  of  the 
former  pain  with  increasing  disability.  On 
examination  there  will  be  found  a  localized 
tenderness  over  the  spinous  processes  at  the 
point  of  previous  injury,  with  more  or  less 
marked  local  prominence  of  one  of  the  spinous 
processes.  "J'his  latter  marks  a  point  about 
which  there  is  some  limitation  of  motion. 
Kuemmel  was  inclined  at  first  to  attribute  this 
condition  to  a  traumatic  osteoarthritis  of  the 
spine,  but  later  came  to  consider  it  probably  a 
type  of  fractured  spine.  The  balance  of  his 
report  considers  the  treatment — appropriate 
fixation  over  a  long  period. 


Henle  believed  the  condition  due  to  a 
traumatic  spondylomalacia.  Shede  stated 
that  it  might  appear  in  fracture  of  the  spine, 
and  Kocher,  Trendelenburg,  Oberst,  and  E. 
Fraenkel  considered  it  as  a  type  of  com- 
pression fracture  of  the  vertebral  body. 

Since  the  first  description  the  same  type  of 
case  has  been  occasionally  mentioned,  but  not 
until  the  X-ray  had  been  developed  and  the 
technique  improved  to  a  fine  point  have  we 
been  able  to  check  this  syndrome  with  the 
actual  organic  lesion  which  seems  to  be  the 
basis  of  all  of  these  cases. 

Even  in  the  medical  literature  of  the  past 
5  years  no  special  mention  is  made  of  this 
delayed  syndrome.  The  journals  do  include 
cases  of  compression  fracture  of  the  spine 
that-  are  not  associated  with  spinal  cord 
symptoms. 

Japiot,  in  1914,  reports  2  cases  of  fracture 
of  the  fifth  lumbar,  causing  no  cord  symp- 
toms. Such  a  fracture,  of  course,  does  not 
press  on  the  cord  proper  but  he  calls  atten- 
tion to  the  fact  that  diagnosis  is  often  made 
late,  and  therefore  X-ray  examination  must 
not  be  omitted  in  spinal  injury  even  without 
cord  signs.  He  cautions  against  the  part 
played  by  spina  bifida  in  such  injuries,  and  the 
relation  of  such  cases  to  accident  insurance. 

Sever,  reporting  8  cases,  calls  attention  to 
the  latent  character  of  the  symptoms  in  some 
spinal  fractures.  To  illustrate  with  i  case 
from  his  series,  the  patient  injured  in  May, 
and  confined  to  bed  for  11  days,  went  to  work 
the  following  August,  but  fracture  was  not 
diagnosed  until  October.  Sever,  reporting 
another  series  of  7  cases,  shows  that  in  all 
cases.  X-ray  examination  was  delayed,  and 
the  diagnosis  not  made  until  from  3  months 
to  2  years  later.  The  most  frequent  site  is  the 
twelfth  dorsal  and  first  lumbar,  and  he  appends 
4  more  similar  cases. 

Sharpe,  reporting  4  cases,  says  they  were 
all  diagnosed  late,  and  that  no  early  X-ray 
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examination  was  made.  He  warns  against 
the  danger  to  the  patient  of  a  late  diagnosis. 

Spalding,  quoting  Elsberg,  says  that  late 
cord  symptoms  are  due  to  callus  and  can  be 
relieved  by  laminectomy. 

Allen  reports  2  cases'  without  cord  injury 
but  not  of  the  delayed  symptom  type. 

Stern  emphasizes  the  importance  of  an  X- 
ray  examination  within  the  first  week. 

Roberts  cautions  against  the  danger  in 
undiagnosed  cases  and  the  necessity  for  a 
special  X-ray  technique. 

It  will  be  noted  that  most  of  the  reports  of 
the  type  of  case  under  discussion  assume  that 
the  diagnosis  could  have  been  made  within 
the  first  few  days  following  injury.  That  it 
has  not,  is  partly  due  to  the  fact  that  the 
cases  sometimes  appear  in  one  clinic  at  the 
initial  injury  and  in  another  at  the  subse- 
quent examination.  We  have  reported  this 
group  of  cases  with  the  idea  that  perhaps 
this  is  not  the  only  reason  for  failure  of  diag- 
nosis at  the  time  of  injury.  In  support  of 
this  theory,  we  have  4  cases  which  indicate 
that  the  initial  roentgenogram  was  negative 
for  bony  lesion  since  no  active  treatment  was 
undertaken. 

We,  therefore,  present  the  theory  that  there 
is  a  type  of  compression  fracture  of  the  spinal 
bodies  which  is  apparently  benign  at  first 
and  gives  no  X-ray  evidence  of  a  bony  lesion, 
but  in  which,  at  some  later  period,  definite 
bony  changes  develop,  and  the  diagnosis  can 
be  easily  made  by  certain  distinctive  signs 
including  the  typical  X-ray  picture. 

If  we  are  right  in  believing  that  such  frac- 
tures exist,  then  we  may  assume  that  there 
must  be  such  cases  included  in  the  long  list 
of  traumatic  neuroses  and  "railway  spines" 
that  are  so  frequently  found  in  our  large 
clinics.  And  in  like  manner  the  failure  of 
diagnosis  involves  a  large  problem  in  the 
accident  insurance  relation  to  such  cases. 

These  cases  are  presented  in  the  hopes  that 
some  discussion  may  arise  which  will  settle 
this  problem  of  spinal  fracture  with  delayed 
symptoms  and  signs.  Obviously,  in  1895, 
when  Kuemmel  described  the  type,  no  X-ray 
was  to  be  used.  And  even  in  the  last  few 
years  the  technique  for  good  definition  in 
spinal  injuries  is  only  beginning.    One  of  our 


cases  X-rayed  in  1912  could  well  have  shown 
pathology  at  that  time  with  our  present 
technique.  Also  it  may  be  argued  by  those 
familiar  with  the  varying  brand  of  X-ray 
skill  exhibited  in  the  army  hospitals,  that  the 
cases  referred  to  later  were  simply  missed  at 
the  first  observation.  There  will  also  be  those 
who  think  that  in  the  event  of  a  primary 
negative  X-ray,  such  cases  as  we  present  are 
simply  examples  of  spinal  tuberculosis,  giving 
a  history  of  trauma,  as  we  so  often  see.  In 
defense  of  our  belief  in  this  type  of  fracture, 
we  can  only  say  that  the  X-ray  plate  and  the 
chnical  picture  is  not  that  of  tuberculosis. 
Photographic  prints  of  these  plates  for 
publication  with  this  report  were  purposely 
omitted.  The  difliculty  of  reproducing  the 
detail  of  the  original  plate  will  naturally  lay 
us  open  to  suspicion  by  the  advocates  of 
Pott.'s  disease  as  an  explanation.  We  may 
only  say  that  the  subsequent  history  of  our 
cases,  and  the  absence  of  any  tendency  to 
abscess  formation,  seems  to  us  to  point 
against  tuberculosis.  Henle's  idea  of  spondy- 
lomalacia  is  oft'ered  without  comment. 

To  us  there  remain  two  facts  to  face:  either 
we  still  lack  finesse  in  X-ray  technique  or 
fail  to  use  it  in  our  diagnosis;  or  there  re- 
mains a  type  of  spinal  lesion  of  the  nature 
described  under  our  title. 

In  regard  to  the  prognosis  of  such  fractures, 
we  strongly  urge  the  earliest  possible  diag- 
nosis. This  would  include  frequent  examina- 
tions, physical  and  X-ray,  for  the  weeks  or 
months  following  the  injury.  Such  a  pro- 
cedure might  give  us  the  first  evidence  of  the 
coming  bone  destruction  and  afford  us,  by 
proper  treatment,  a  chance  to  ward  oft' 
actual  collapse  of  the  fractured  centrum.  If 
such  observations  were  obtained,  further 
light  might  also  be  shed  on  the  pathology  in 
these  cases.  The  final  prognosis  will  surely 
depend  on  the  time  at  which  diagnosis  is 
made  and  treatment  begun.  Under  our 
observation,  even  the  cases  which  have  gone 
to  collapse  of  the  centrum  have  been  re- 
stored to  a  point  where  symptoms  ha\'e 
disappeared  and  signs  only  remained. 

In  regard  to  the  treatment  of  such  cases 
we  have  little  to  say.  We  believe  it  impera- 
tive to   include  a    careful   spinal    roentgeno- 
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gram  in  all  cases  of  back  injuries  within  the 
first  week  of  initial  injury.  And  then  we 
should  give  a  guarded  prognosis  in  case  the 
roentgenogram  proved  negative.  The  treat- 
ment directed  to  the  spine  will  vary  somewhat, 
but  the  rule  will  be  adequate  fixation  over 
an  extended  period.  This  has  been  accom- 
plished in  some  clinics  with  satisfaction  by 
the  use  of  plaster.  Some  authors,  in  the  re- 
cent literature  on  the  subject  of  compression 
fracture,  advocate  bone-grafting.  Those  who 
propose  and  practice  this  do  so  because  they 
believe  there  is  danger  in  allowing  the  patient 
to  go  without  positive  fixation.  They  call 
attention  to  some  cases  that  seemingly 
progress  to  cord  injury  under  the  usual  forms 
of  treatment. 

The  following  cases  illustrate  the  type  that 
may  be  expected  to  follow  the  rule  in  Kuem- 
mel's  syndrome. 

Case  i.  Private  H.  Examined  for  discharge 
from  the  army.  Complains  of  pain  in  the  back, 
referred  around  the  right  side  of  the  chest  along  the 
lower  ribs.    Gives  the  following  history: 

While  on  duty  in  France  the  patient  jumped  into 
a  shell  hole  and  experienced  sudden  pain  in  the 
back.  He  felt  at  first  that  he  was  paralyzed  in  both 
legs.  He  lay  quiet  in  the  shell  hole  for  several  hours 
and  then,  under  cover  of  darkness,  found  he  was 
able  to  crawl  out,  back  to  his  own  lines.  He  was  not 
particularly  conscious  of  any  weakness  in  the  legs 
upon  arriving  at  the  hospital.  He  had  an  X-ray 
examination  of  his  spine,  of  which  he  heard  no 
report.  He  was  returned  to  a  convalescent  camp  in 
8  days,  but  never  returned  to  full  duty  because  of 
continuous  pain  in  the  back.  He  had  no  local  treat- 
ment to  his  spine  following  the  injury.  Present 
examination  five  and  one-half  months  following  the 
injury  shows  a  kyphos  at  the  level  of  the  eleventh 
dorsal  vertebra  sHghtly  to  the  right  of  the  mid-Une, 
which  is  tender  on  pressure.  Spinal  motion  is 
limited  for  several  segments  above  and  below  this 
point.  There  is  distinct  muscle  spasm.  No  areas  of 
anaesthesia  could  be  demonstrated;  there  is  hyper- 
aesthesia  along  the  course  of  the  twelfth  intercostal 
and  first  2  lumbar  nerves  on  the  right  side.  No 
other  neurological  signs  are  present.  X-ray  examina- 
tion reveals  a  compression  fracture  of  the  body  of 
the  eleventh  dorsal  vertebra. 

Case  2.  Serg.  C.  When  examined  for  discharge 
from  the  army  the  patient  complained  of  pain  in  the 
lower  spine  which  he  states  is  the  result  of  an  in- 
jury received  4  months  before  while  on  machine- 
gun  drill.  He  fell  while  making  an  emplacement.  At 
that  time  he  was  sent  to  the  base  hospital  where  he 
was  confined  in  bed  for  4  days.  No  local  treat- 
ment was  applied.     An  X-ray  picture  was  taken. 


He  was  told  that  nothing  was  found  (the  report  is 
not  available).  He  was  returned  to  full  duty  on  the 
sixth  day  following  injury.  He  has  complained  of 
some  pain  in  the  back  ever  since,  and  has  repeatedly 
reported  to  the  infirmary  on  account  of  the  pain. 
Examination  shows  at  the  present  time,  January  24, 
1918,  a  tender  kyphos  at  the  level  of  the  seconcl 
lumbar  vertebra,  with  referred  pain  extending 
around  the  body  in  front  along  the  course  of  the 
spinal  nerves.  This  is  aggravated  by  forward  bend- 
ing; there  is  limitation  of  all  spinal  motion  for  two 
segments  above  and  below  this  point.  On  one  of 
two  examinations  a  rather  noticeable  muscle  spasm 
was  also  noted.  X-ray  examination  at  this  time 
shows  typical  compression  fracture  of  second  lum- 
bar vertebra.  Patient  retained  for  further  treatment. 

Case  3.  Mr.  R.  J.  P.,  student.  In  1912  the  pa- 
tient had  an  injury  to  the  spine,  with  no  special 
neurological  signs;  he  was  confined  to  bed  for  7 
days  and  was  then  able  to  resume  his  normal  work. 
He  had  an  X-ray  picture  taken  at  that  time,  the 
plate  of  which  has  been  lost,  but  the  record  is 
retained  and  reports  no  evidence  of  bony  injury. 
As  the  symptoms  did  not  completely  clear  up  at 
that  time  the  patient's  physician  advised  a  fixation 
dressing  which  he  wore  for  several  weeks.  He  was 
advised  that  in  spite  of  the  X-ray  finding,  a  fracture 
of  the  spine  may  have  occurred,  but  at  the  end  of 
treatment  all  symptoms  had  disappeared.  He  came 
to  our  attention  November  10,  1919.  He  is  having 
no  particular  difticulty,  but  is  unable  to  follow  the 
usual  gymnasium  exercises  because  of  aching  pain 
in  the  lower  spine  on  excessive  forward  and  lateral 
bending.  Examination  shows  a  loss  of  the  lumbar 
curve,  with  a  prominence  of  the  twelfth  dorsal  and 
second  lumbar  spine.  There  is  some  tenderness  over 
the  bony  prominences.  X-ray  examination  shows 
"a  typical  compression  fracture  of  the  body  of  the 
third  lumbar  vertebra.  No  other  portion  of  the 
spine  appears  to  be  injured." 

Case  4.  Mr.  H.  K.,  age  36.  First  seen  November 
4,  1919.  He  gives  a  history  of  injury  to  his  spine 
December  17,  1918.  The  patient  states  that  while  in 
army  ser\-ice  his  back  was  injured  and  he  was  con- 
fined to  the  hospital  for  6  days.  An  X-ray  was 
taken  at  that  time  but  he  did  not  see  the  report. 
He  was  told  by  his  medical  officer  that  there  was 
nothing  unusual  in  the  X-ray.  No  special  treatment 
was  applied  to  the  spine  at  that  time.  He  was 
returned  to  light  duty  with  no  especial  disability. 
He  has  been  bothered  for  some  time  by  pain  in  the 
back.  Examination  of  the  spine  shows  a  posterior 
curvature  in  the  lower  dorsal  region.  To  the  left 
of  the  twelfth  dorsal  spine  is  a  prominence  of  bone 
slightly  tender,  spinal  motion  is  not  noticeably 
limited.  X-ray  examination  shows  "the  interverte- 
bral line  to  be  maintained."  The  body  of  the  elev- 
enth dorsal  vertebra  corresponds  closely  with  the 
upper  border  of  the  twelfth,  apparently  impacted 
into  it,  and  some  overriding  of  the  eleventh  in  the 
posterior  border.  There  is  apparent  narrowing  of 
the  bodv  of  the  twelfth  dorsal.     There  is  consider- 
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able  sclerosis  of  the  intervertebral  discs,  both  above 
and  below  the  twelfth  dorsal. 

Case  5.  Mr.  E.  R.,  age  49,  entered  the  hospital 
for  injury  to  both  wrists  and  the  left  chest  wall  in 
front.  He  also  complains  of  some  pain  in  the  lumbar 
region,  which  has  been  present  for  some  weeks,  and 
seems  to  be  aggravated  by  the  recent  injury.  Ex- 
amination shows  no  bony  lesion  in  either  wrist  or 
the  chest  wall.  An  X-ray  picture  of  the  spine  re- 
veals "an  old  spinal  arthritis  with  a  compression 
fracture  of  the  body  of  the  fourth  lumbar  vertebra." 
Upon  examination  of  the  spine  there  was  tenderness 
on  palpation  over  the  third  and  fourih  lumbal 
vertebrae.  A  very  slight  kyphos  is  noted  slightly  to 
the  left  of  the  mid-line.  Spinal  motion  is  limited  in 
this  area.  Upon  further  questioning  the  patient 
gives  a  history'  of  injur}',  about  i  year  ago,  to  the 
lumbar  spine,  following  which  he  was  confined  to 
bed  for  4  days.  He  has  had  no  neurological  signs  at 
any  time;  no  X-ray  examination  was  made  at  first 
injury.  The  patient  believes  that  the  pain  in  the 
back  which  has  occurred  recently  was  started  by 
heavy  lifting.   All  other  examinations  negative. 

Case  6.  Mr.  E.  H.,  age  44,  first  examined  Janu- 
ary 20,  1920.    He  gives  the  following  history: 

Twenty-one  years  ago  he  fell  36  feet,  striking  on 
his  shoulder.  Both  clavicles  were  fractured.  Im- 
mediately after  injury  there  was  some  dititiculty  in 
control  of  the  bladder  and  bowels;  this  quickly 
cleared  up;  patient  was  in  bed  3  weeks,  then  used 
crutches  for  6  months.  In  the  meantime  he  had 
osteopathic  treatments.  Since  discarding  crutches, 
the  patient  has  used  a  cane  at  intervals,  when  his 
back  is  most  painful.  He  is  able  to  follow  his  trade 
of  illustrator.  He  states  that  several  months  fol- 
lowing the  injury  he  began  to  notice  a  knuckle  over 
the  spine.  Examination  shows  a  kyphos  at  the 
region  of  the  eleventh  or  twelfth  dorsal  spine.  His 
present  pain  is  referred  around  the  body  aloiag  the 
course  of  the  spinal  nerves.  There  is  limitation  of 
motion  in  all  directions  above  and  below  the  point 
of  kyphos.  No  immediate  tenderness  over  this 
point.  X-ray  examination  shows  "what  appears  to 
be  the  end-result  of  a  compression  fracture  of  the 
twelfth  dorsal  vertebra.  The  intervertebral  disc 
above  is  distinctly  narrowed,  while  below  it  is  of 
normal  width."  Wassermann  negative.  There  is 
evidence  of  an  old  apical  pleurisy  on  the  left  side. 
Appropriate  treatment  advised. 

Case  7.  Mr.  H.  K.,  age  59,  injured  his  back  in  a 
railroad  accident  9  months  ago.  He  had  no  serious 
symptoms  at  the  time  although  he  was  confined  to 
bed  for  a  few  days.  There  was  no  paralysis  or  dis- 
turbance of  bladder  function.  X-ray  examination 
^vas  made  immediately  following  the  injury. 

Examination,  January  15,  1920.  The  patient  com- 
plains of  a  painful  back.  He  is  able  to  be  up  and 
around  but  is  refraining  from  work,  awaiting  com- 
pensation for  his  injury.  A  kyphos  is  present  at 
level  of  twelfth  dorsal,  slightly  tender  to   pressure; 


limitation  of  motion  for  two  or  three  segments 
above  and  below  this  area  in  all  directions.  Knee- 
jerks  are  rather  active.  A  slight  ankle  clonus  is 
present  on  the  right.  Sensory  changes  were  not 
determined.  Wassermann  is  negative.  X-ray 
examination  shows  "definite  evidence  of  a  com- 
pressed fracture  of  the  twelfth  dorsal  vertebra, 
with  typical  slight  kyphos,  anterior  bridging  also 
seen  between  the  first  and  second  lumbar  vertebrae. 
Body  of  the  twelfth  is  wedge-shaped.  The  extent 
of  the  bridging  suggests  an  associated  arthritis, 
either  prior  or  subsequent."  Patient  has  had  no 
special  treatment  to  produce  fixation  of  the  spine. 
Appropriate  treatment  advised. 

CONCLUSIONS 

1.  Compression  fracture  of  the  spinal 
bodies  without  cord  symptoms  is  frequently 
undiagnosed,  or  incorrectly  diagnosed  at  the 
time  of  injury. 

2.  A  negative  finding  by  the  X-ray  at  the 
period  of  initial  injury  is  not  proof  positive 
against  fracture. 

3.  Symptoms  referable  to  the  fracture 
may  not  occur  for  some  time  after  injury. 

4.  At  this  later  period  the  signs  and  X-ray 
findings  are  all  in  keeping  with  a  diagnosis 
of  compression  fracture  of  the  spinal  bodies. 

5.  The  exact  sequence  in  the  pathology 
leading  to  such  a  diagnosis  is  not  understood. 

6.  The  prognosis  will  depend  on  the  time 
of  diagnosis  and  the  institution  of  proper 
treatment. 

7.  The  treatment  is  that  of  compression 
fracture  of  the  spine  and  the  cases  respond 
under  such  treatment  as  do  the  more  familiar 
types  of  compression  fracture. 
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IN  those  patients  in  whom  operative  inter- 
ference is  not  a  matter  of  extreme  urgency, 
it  is  advisable  that  diabetic  individuals 
undergo  a  course  of  preparation  for  the  surgi- 
cal procedure.  Of  course,  if  the  complaint 
is  such  that  immediate  incision  is  imperative, 
all  other  consideration  must  give  way,  and 
the  patient  should  be  forthwith  operated 
upon.  For,  to  the  diabetic  there  are  many 
dangers  lurking  when  operation  is  decided 
upon  by  the  surgeon.  There  is  the  danger 
of  a  superimposed  postanaesthetic  acidosis  or  a 
possible  dormant  or  active  acidosis.  The 
tissues  do  not  heal  promptly;  and  there  is  the 
risk  of  suppuration  and  prolonged  drainage 
with  the  anaemia,  emaciation,  etc.  The  upset 
of  the  general  metabolic  exchange  and  the 
derangement  of  the  gastro-intestinal  system 
are  not  conducive  to  proper  carbohydrate  or  fat 
oxidation,  and  add  to  the  danger  of  acidosis. 
The  fever,  the  extra  load  upon  the  work  of 
the  kidneys,  the  possible  constipation  and  in- 
testinal putrefaction — all  add  their  Httle  to 
the  danger  of  lessened  alkali  reserve. 

It  is  possible,  quite  frequently,  by  preparing 
the  patient  for  operation  to  eliminate  a  num- 
ber of  their  great  perils,  and  thus  aid  the 
patient  on  his  road  to  recovery  from  the 
surgical  condition. 

The  patient's  degree  of  acidosis  should  be 
promptly  determined.  This  can  be  done  by 
several  methods.  The  carbon-dioxide  com- 
bining power  of  the  blood  plasma  as  deter- 
mined by  the  apparatus  of  Van  Slyke  gives 
excellent  results.  Normally  the  figure  ob- 
tained is  about  60  per  cent.  In  cases  of  lessen- 
ed alkaline  reserve,  the  volume  of  carbon- 
dioxide  with  which  the  plasma  can  combine 
is  much  lessened,  figures  under  40  per  cent 
being  quite  dangerous.  The  carbon  dioxide 
content  of  the  alveolar  air,  as  determined  by 
the  Fredricia's  instrument,  or  the  carbon- 
dioxide  tension  of  the  alveolar  air  as  measured 


by  the  apparatus  of  Marriott  also  give  much 
information.  In  the  urine  one  should  look 
for  the  ketone  substances — acetone,  aceto- 
acetic  acid,  and  beta-oxybutyric  acid.  The 
formalin  titration  quotient  of  the  urine,  ac- 
cording to  the  process  of  Henriques-Sorensen 
will  also  determine  the  extent  of  the  acidosis. 

Now,  it  must  be  understood  that  in  diabetes^ 
the  acidosis  is  of  the  ketone  substance  type; 
that  is,  the  presence  of  the  acetone  substances 
is  the  cause  of  the  diabetic  acidosis.  These 
toxic  substances  are  produced  due  to  a  dis- 
turbance in  the  fat  oxidation  of  the  body,  due 
to  a  lack  of  sufficient  combustion  of  carbohy- 
drates. In  normal  individuals,  in  the  presence 
of  the  heat  of  carbohydrate  oxidation,  the 
fats  are  broken  down  to  the  four  carbon  acid 
(butyric  acid),  and  then  very  promptly  to 
carbon  dioxide  and  water.  In  diabetic  pa- 
tients, due  to  the  absence  of  a  sufficient  volume 
of  carbohyrate  combustion,  the  fats  after 
being  decomposed  to  the  butyric  acid  stage, 
begin  to  smolder  and  smoke,  and  become  very 
slowly  oxidized,  with  the  formation  of  inter- 
mediary products,  which  are  ketonic  in  nature 
and  toxic  in  their  effect. 

If  we  find  that  a  state  of  ketosis  exists  in  our 
patient,  the  most  obvious  treatment  should 
be  directed  to  the  curing,  if  possible,  of  this 
condition.  Recourse  must  be  had  to  the 
following  principles:  (i)  The  amount  of  fat 
intake  must  be  reduced  to  a  minimum,  and 
(2)  the  carbohydrate  oxidation  must  be  stimu- 
lated, because  of  its  antiketogenic  powers. 

The  patient  is,  therefore,  put  upon  a  diet 
extremely  poor  in  fat  and  rich  in  vegetables 
and  proteins,  with  the  addition  of  a  cereal 
which  adds  to  the  carbohydrate  content.  If 
absolutely  necessary,  some  bread  may  be 
added.  Sometimes  several  doses  of  whiskey, 
diluted  with  water,  increases  the  body  oxida- 

iRosenbloom   has  described  a  certain  type  of  diabetic  coma  due  to 
non-ketone  subtances. 
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live  processes  and  exerts  an  antiketogenic 
intluence.  It  is  not  advisable  to  administer 
sodium  bicarbonate,  for  several  reasons. 
Clinically,  sodium  bicarbonate  seems  to  have 
certain  deleterious  influence.  It  very  often 
is  the  final  propulsion  that  induces  coma. 
I  have  never  seen  a  case  of  diabetic  intoxica- 
tion that  was  saved  by  the  administration  of 
the  bicarbonate.  I  have,  however,  seen  many 
cases  of  diabetes  in  which  coma  was  induced 
immediately  after  the  injudicious  use  of  the 
sodium  salt.  Frequently,  the  acetone  sub- 
stances lie  dormant  in  the  tissues  of  the  body, 
in  union  with  some  protein  or  amino  acid 
group.  The  sudden  flushing  of  the  system 
with  the  sodium  bicarbonate  serves  to  split 
oft"  the  ketone  substances  w^ith  the  immediate 
overwhelming  of  the  vital  centers. 

It  has  been  my  experience  that  it  seems 
to  be  the  routine  of  the  surgeon's  practice 
to  advise  liberal  administration  of  the  alkali, 
either  by  mouth,  or  preferably  (to  him) 
by  the  intravenous  route,  to  his  diabetic 
patients.  He  then  feels  as  if  he  has  insured 
his  patient  against  an  impending  acidosis 
state.  In  the  average  operator's  practice,  no 
determination  is  made  of  the  necessity  for 
such  alkali  treatment.  He  administers  the 
bicarbonate  as  a  matter  of  routine,  because 
it  is  comme  ilfaat.  Joslin  very  properlystates : 
"I  beUeve  that  often  a  patient  threatened  with 
diabetic  coma  is  sent  into  actual  coma  by  the 
careless  administration  of  alkalies."  Another 
danger  of  the  ingestion  of  large  quantities  of 
alkalies,  is  the  extra  work  thrown  upon  the 
kidneys  in  the  excretion  of  the  large  amounts 
of  acids,  so  that  the  renal  apparatus  may 
cease  to  act.  I  have  seen  quite  a  number  of 
diabetic  patients,  who,  upon  the  administra- 
tion of  bicarbonate,  develop  marked  oedema 
of  the  extremities,  back,  and  face,  which  was 
relieved  only  by  the  interdiction  of  the  use 
of  the  bicarbonate. 

The  constant  excretion  of  acids  from  the 
body  is  a  great  drain  upon  the  mineral  reserve 
of  the  organism,  and  as  Van  Slyke  has  pointed 
out,  it  is  not  only  the  acid  remaining  in  the 
body  which  may  do  harm,  but  also  those 
excreted  in  the  urine  by  the  removal  of  the 
bases.  ''It  is  by  no  means,  therefore," 
writes  Joslin,  "an  unmixed  blessing  to  favor 


the  removal  of  acids  from  the  body  by  the  use 
of  alkalies. " 

Dr.  Nellis  B.  Foster  has  recently  reported 
before  the  surgical  section  of  the  New  Y'ork 
Academy  of  ^Medicine  that  he  administered 
in  a  case  of  diabetic  coma  two  doses  of  10 
grams  sodium  bicarbonate  triturated  in  10 
cubic  centimeters  olive  oil  (sterile)  sub- 
cutaneously  at  an  interval  of  8  hours.  He 
later  informed  me  that  he  did  not  save  the 
patient  but  that  he  observed  that  the  urine 
turned  alkaline.  It  seems,  therefore,  that  in 
this  case,  the  patient  died  with  an  alkaline 
urine,  without  having  derived "  any  benefit 
therefrom. 

A  brief  resume  of  the  rules  to  be  followed 
in  the  treatment  are: 

1.  Keep  the  bowels  open,  preferably  by 
enemata,  in  order  to  avoid  diarrhoea  and  the 
consequent  drainage  of  alkaline  salts  from  the 
body ; 

2.  Administer  fluids  in  liberal  amounts — a 
glass  of  liquid  every  hour  or  hour  and  a  half; 

3.  Increase  the  tolerance  for  carbohy- 
drates; 

4.  Avoid  substances  that  induce  the  forma- 
tion of  the  acids — such  as  fats,  and,  ofttimes, 
proteins ; 

5.  Administer  substances  which  favor  the 
combustion  of  the  ketones,  as  for  example, 
oatmeal,  levulose,  alcohol,  etc; 

6.  Do  not  prescribe  alkalies. 

Having  made  certain  that  the  patient  is 
not  on  the  verge  of  acidosis,  or  if  he  is  in  a 
state  of  acidosis,  having  (by  the  various 
measures  above  enumerated)  rid  the  body  of 
the  acid  Substances,  one  can,  by  following 
either  the  plan  of  Allen,  or  by  a  modified 
starvation  diet,  reduce  the  glycaemia  without 
at  the  same  time  decreasing  the  alkali  reserve 
of  the  blood.  The  patient  may  now  be  oper- 
ated upon. 

The  surgeon  must  always  remember  that 
lipin-solvent  anaesthetics — chloroform  or  ether 
— induce  even  in  normal  individuals  a  post- 
anjEsthetic  acidosis.  Diabetic  patients  should, 
therefore,  not  be  operated  upon  under  these 
anaesthetics.  Nitrous  oxide  should  be  used  in 
preference  to  local  anaesthetics,  which  may 
induce  shock.  I  have  seen  many  major 
surgical   operations   performed   on   diabetics 
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under  the  influence  of  nitrous  oxide.  The 
operation  should  be  performed  as  rapidly  as 
possible,  and  as  radically  as  desired,  in 
order  to  avoid  the  necessity  for  re-incision, 
sloughing,  etc. 

In  the  after-treatment,  the  glucose  toler- 
ance should  be  constantly  increased,  slowly 
but  surely.  At  the  same  time  strict  attention 
must  be  paid  to  the  state  of  alkali  reserve  of 
the  blood.  It  will,  I  think,  never  be  found 
necessary  to  administer  the  sodium  bicar- 
bonate to  such  patients.  A  judicious  use  of 
the  carbohydrates  and  the  reduction  of  fat 
intake  will  be  quite  sufficient  to  check  the 
development  of  the  ketone  substances. 

The  use  of  caffeine  in  the  form  of  black 
coffee  has  been  recommended  in  the  dietetic 
management  of  diabetics.  Patients  get  as 
much  as  seven  cups  of  strong  black  coffee 
daily.  I  believe  this  is  inadvisable.  It  seems 
to  stimulate  the  glycolysis  of  the  body,  and 
experimentally,  it  is  known  that  the  caffeine 
administration  induces  a  hyperglycaemia  and 
glycosuria  If  a  stimulant  is  necessary,  one 
should  resort  to  the  other  ones  in  the  doctor's 
armamentarium.     Caff"eine  has  also  the  dis- 


advantage of  keeping  the  patient  awake,  and 
inducing  him  to  worry  and  be  restless. 

In  all  cases,  if  I  may  suggest  it,  the  surgeon 
should  consult  with  an  expert  medical  man  in 
his  care  of  the  diabetic.  The  dietetic  daily 
variations  must  be  closely  scrutinized  by  a 
man  conversant  with  the  significance  of  the 
various  food  ingredients.  It  is  altogether  too 
frequent  an  occurrence  for  the  surgeon  to  re- 
quest the  dietitian,  who  may  not  be  a  physi- 
cian, to  regulate  the  diet  for  his  diabetic  pa- 
tient. The  laboratory  should  be  frequently 
called  into  consultation  to  determine  the  state 
of  the  glycaemia,  and  the  presence  or  absence 
or  degree  of  acid  intoxication. 

It  has  been  my  experience  that  it  is  advis- 
able to  administer  large  quantities  of  calcium 
salts  to  diabetic  individuals.  The  reasons  for 
this  have  been  enumerated  elsewhere.^  In 
certain  cases  it  is  recommended  that  this  be 
given  intravenously  in  doses  of  20  to  50 
cubic  centimeters  of  an  eighth  molecular 
solution  of  calcium  chloride  in  water.  I 
usually  advise  patient  to  take  10  grains  of 
calcium  chloride  three  times  daily,  after  meals. 

'  Kahn  and  Kahn.  Arch.  Internal  Med.,  1916,  xviii,  22. 
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PATHOLOGY  OF  THE  KNEE-JOINT  IN  RELATION  TO  X-RAY  FINDINGS 

By  S.  C.  WOLDENBERG,  B.S.,  M.D.,  Iowa  City,  Iowa 
rrom  the  Orthopedic  Service  of  A.  Steindler,  M.D.,  F.A.C.S. 
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WHILE  pathological  conditions  found 
in  osseous  tissue  may  vary  greatly, 
and  this  is  especially  true  of  lesions  of 
the  knee  joint,  theX-ray  representation  of  such 
conditions  discloses  in  the  final  analysis  but  a 
few  elementary  findings,  the  most  striking  of 
which  are  hypertrophy,  atrophy,  ulceration, 
and  sequestration  of  bone.  Were  it  not, 
therefore,  for  the  mass  of  evidence  secured 
from  a  careful  study  of  the  history  of  the  case 
and  from  a  careful  clinical  examination,  the 
X-ray  examination  would  give  very  little  help, 
indeed,  in  the  diagnosis  of  bone  diseases. 
There  are,  however,  certain  conditions  in 
which  the  X-ray  is  undoubtedly  the  decisive 
element  in  the  diagnosis.  The  cases  described 
and  mentioned  are  taken  from  the  material 
of  the  orthopedic  service  of  the  University 
Hospital,  Iowa  City. 

'  In  traumatic  arthritis  without  gross  injury 
to  bone,  we  found  that  no  definite  changes 
could  be  seen  in  the  structures  of  the  joints 
until  the  subacute  or  chronic  stages  were 
reached.  At  this  time  slight  atrophy  began  to 
appear  about  the  joint  surfaces  and  the 
contours  denote  increased  thinning  out  of 
the  joint  cartilage.  Such  findings  were  also 
observed  in  repeated  traumatism,  as  habit- 
ual subluxation  of  the  knee,  except  that 
in  growing  children  any  postural  changes 
in  the  knee-joint  soon  showed  structural 
changes  under  the  law  of  functional  adapta- 
tion. Such  findings  were  regularly  observed 
after  contoural  changes  in  the  bones  above  or 
below  the  knee-joint.  They  consisted 
essentially  in  condensation  in  the  bony 
structures  at  the  deformity,  that  is  for 
instance,  in  cases  of  knock-knee,  at  the  outer 
side,  and  in  cases  of  bow-legs,  at  the  inner 
contour  of  the  leg.  Changes  in  the  trabecular 
system  will  also  occur  and  are  entirely  sub- 
servient to  the  laws  of  statics. 

This  point  is  most  beautifully  illustrated 
in  rachitic  deformities  of  the  knee-joint,  as 
genu  valgum  and  genu  varum,  and  it  should 


be  borne  in  mind  also  that  such  structural 
changes  following  Wolfe's  law  will  be  en- 
countered in  any  condition  in  which  changes 
of  the  mechanical  forces  are  at  work  and,  there- 
fore, may  be  looked  for  also  in  fracture  de- 
formities of  the  knee-joint.  Often  such 
changes  in  the  arrangement  of  the  bony 
trabeculas  are,  after  a  certain  length  of  time, 
the  only  evidence  of  previous  fracture  in 
growing  children.  The  knee-joint  and  its  bony 
constituents  is  an  excellent  object  for  the 
study  of  the  law  of  spontaneous  rectification  of 
deformity  and  here  again  rachitic  conditions 
are  more  illustrative  than  others  by  virtue 
of  their  frequency,  the  degree  of  the  deform- 
ity, and  the  comparative  rapidity  of  anatomic- 
al repair. 

In  the  knee-joint,  chronic  inflammatory 
conditions  of  the  synovial  type  resemble 
very  much,  in  the  X-ray  examination,  chronic 
traumatic  effusions  except  that  the  inflam- 
matory condition  shows  more  extensive 
regional  atrophy  of  the  bone  ends.  The 
cartilage  also  becomes  thinned  out  and 
atrophic.  The  contour  of  the  joint  outlines 
often  indicates  ulceration.  Such  ulceration 
predisposes  to  the  melting  and  lifting  off  of 
cartilage  in  patches  and  the  subsequent 
erosion  of  the  denuded  bone.  A  considerable 
region  of  atrophy  accompanies  this  picture 
and  is  supposed  to  be  more  extensive  in  some 
conditions  and  less  in  others.  It  is  difficult 
to  differentiate  chronic  infectious  conditions 
from  rheumatoid  or  infectious  arthritis  or 
arthritis  from  gonorrhoeal  or  pneumonic 
sources.  A  case  of  very  advanced  degree  of 
infectious  arthritis  came  under  observation 
in  19 1 6  and  was  treated  until  his  death  in 
October,  1Q19. 

Most  of  the  pathological  changes  were 
found  in  the  ends  of  the  long  bones,  especially 
in  the  knees.  The  shaft  of  the  femur,  while 
appearing  normal  in  contour,  showed  ex- 
ceedingly soft,  friable  bone,  which  could  easily 
be  crushed  with  the  fingers  and  very  easily  be 
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Fig.  I.  Rheumatoid  arthritis.  Spontaneous  subkixa- 
tion  of  the  knee. 

cut  with  the  knife.  On  longitudinal  section 
the  entire  bone  was  filled  with  a  mass  dis- 
tinctly yellowish  in  color  which  reached  from 
the  shaft  of  the  bone  to  the  epiphyseal  end. 
The  most  striking  change  in  the  X-ray 
findings  was  an  extreme  degree  of  atrophy 
with  the  outlines  of  the  bone  fairly  unim- 
paired. 

In  infectious  arthritis  of  the  knee-joint  due 
to  gonorrhoea,  the  changes  found  in  the  X-ray 
are  more  or  less  the  same  except  for  a  vary- 
ing degree  of  regional  atrophy. 

Atrophy  is  also  an  important  element  in 
tuberculous  lesions  of  the  knee-joint  and  is 
seen  in  association  with  either  no  bone  de- 
struction or  only  superficial  ulceration  of  the 
surface  of  the  cartilage.  It  is  often  difficult 
if  not  impossible  to  differentiate  in  the  X-ray 
tuberculous  arthritis  from  arthritis  of  any 
other  kind.  Only  in  cases  of  young  children 
in  which  an  initial  bone  focus  can  usually  be 
located  in  the  lower  end  of  the  femur  or  in 
the  upper  end  of  the  tibia,  is  it  as  a  rule 
possible  to  make  a  difi'erential  diagnosis  from 
the  X-ray  picture.  Again,  as  regards  bone 
destruction  we  have  often  found  it  difficult 
in  the  study  of  the  X-ray  picture  to  differ- 
entiate between  this  condition  and  syphihs 
and   gummatous  destruction. 


Fig.  2.  Infectious  arthritis,  showing  loss  of  joint 
cartilage  with  fibrous  adhesions. 

In  a  small  number  of  cases  of  bone  abscess 
in  the  femur,  one  or  two  were  found  located 
at  the  lower  end  of  the  shaft  of  the  femur 
near  the  epiphyseal  line,  and  these  cases  were 
well  outlined  and  characterized  in  the  X-ray 
findings. 

Of  chronic  traumatic  conditions  of  the 
knee-joint,  the  following  groups  were  studied 
in  the  X-ray : 

Dislocated  semilunar  cartilage,  3  cases; 
osteochondritis  dissecans,  3  cases;  rice  bodies, 
3  cases. 

Dislocated  semilunar  cartilage  will  not  give 
any  X-ray  evidence  except  when  incrustated. 
Incrustated  pieces  of  cartilage  show  com- 
plete separation  and,  therefore,  form  free 
bodies.  None  of  the  cases  of  dislocated  semi- 
lunar cartilage  showed  any  positive  X-ray 
evidence,  and  the  diagnosis  was  necessarily 
dependent  upon  the  cHnical  evidence. 

The  three  cases  of  osteochondritis  dis- 
secans all  showed  characteristic  pictures  of 
sequestration  at  the  outer  border  of  the  inner 
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Fig.  3.     Tuberculosis  of  the  knee,  showing  a  smoky  ap[iearance  or  cloudiness. 


Fig.  4.    SyphiHtic    arthritis, 
epiphysis  of  femur. 


Honevcombing    of    lower 


condyle  of  the  femur.  All  cases  were  operated 
upon. 

The  cases  of  rice  bodies  showed  the  detinite 
picture  of  hazy  outlines  of  small  round 
bodies  in  the  X-ray  as  described  by  Hender- 
son. 

Of  chronic  osteomyelitis  of  the  knee,  21 
cases  were  observed.  With  the  extension  into 
the  joint  of  the  osteomyelitic  process,  the 
joint  changes  proper  become  very  evident  in 
the  X-ray  findings.  Destruction  and  ab- 
sorption is  very  marked  but  as  contrasted 
with  tuberculous  osteomyelitis,  atrophy  is 
very  limited  and  evidences  of  periosteal 
activity  of  theperiphery  are  plentiful.  Many 
of  these  cases  were,  of  course,  indefinite  and 
were  even  subject  to  error  in  diagnosis,  but 
in  a  number  of  others  the  principle  of  bone 
destruction  without  regional  atrophy  and 
the  periosteal  hypertrophy  of  the  bone  was 
very  characteristic. 

Charcot's  joint  was  observed  in  3  cases  and 
studied  in  the  X-ray  picture.  The  X-ray 
shows  extraordinary  bony  changes.  Above 
all  there  is  the  great  irregularity  in  the  out- 
lines of  the  contours,  production  of  exostosis 
and  bone  spicula,  and  lipping  of  any  degree 
or  description.  The  bony  activity  seems  to 
be  entirely  unrestrained.  This  combination 
of  destructive  processes,   associated    with  a 
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Fig.  5.  Osteochondritis  dissecans 
showing  a  free  body  of  osseous  sub- 
stance detached  in  the  joint. 


Fig.  6.  Sarcoma  of  the  lower  end 
of  the  femur  —  periosteal  juvenile 
type. 


Fig.  7.    Sarcoma  of  femur — perios- 
teal type. 


great  deal  of  bone  production  together  with 
the  absence  of  any  inflammatory  reactive 
bone  production  is  of  great  weight  in  the 
diagnosis  of  Charcot's  joint  in  the  knee.  Of 
course,  it  is  the  physical  examination  upon 
which  the  diagnosis  is  based,  especially  the 
enormous  enlargement  of  the  joint,  lack  of 
lateral  stability,  great  irregularity  of  outlines, 
production  of  new  mass  of  bone,  and  above 
all  the  utter  absence  of  pain. 

Bone  cysts  are  rarely  found  in  the  knee- 
joint.  Beck  describes  two  cysts  of  the  upper 
end  of  the  tibia.  Their  appearance  in  the 
X-ray  picture  if  present  in  the  bone  is  quite 
characteristic,  and  they  present  themselves 
as  well-defined  uniform  shadows.  Solitary 
bone  cysts  are  usually  the  product  of  osteitis 
fibrosa  or  rather,  according  to  Barrie's 
investigation,  the  end-result  of  hoemorrhagic 
osteomyelitis;  in  rare  instances,  they  seem  to 
be  true  giant  cell  tumors  although  it  must  be 
emphasized  that  the  finding  of  giant  cells 
themselves  is  of  no  value  in  diagnosing  giant 
cell  sarcoma.  One  case  of  multiple  cyst  forma-. 
tion  was  studied  in  which  the  underlying 
condition  was  that  of  Paget's  disease,  osteo- 
chondritis deformans.  In  the  X-ray  picture 
the  multiplicity  of  cysts,  roughness  and 
irregularity  of  outlines,  and  thinning  out  of  the 
cortical  bone  are  suggestive  of  this  condition. 


In  many  cases  it  becomes  difficult  to  differ- 
entiate between  this  condition  and  that  of 
sarcoma.  In  the  central  sarcoma  of  the  shaft 
of  the  tibia,  we  find  the  disappearance  of  the 
bone  structures,  ballooning  of  the  bony  out- 
lines, and  finally  penetration  through  cortical 


Fig.  8.    Complete  osseous  ankylosis  following  strepto- 
coccus infection. 
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bone,  with  unrestrained  growth  of  the  tumor. 
In  the  periosteal  formation,  the  tumor 
growth  will  be  mainly  excentric  as  the 
mass  perforates  the  periosteum  and  pene- 
trates soft  tissue.  The  tumor  presents  itself 
often  as  a  cauliflower-like  growth.  Three 
cases  of  sarcoma  of  the  tibia   were  studied. 

In  tuberculosis  of  the  knee-joint,  the  difTer- 
ent  clinical  types  of  this  affection  are  fairly 
well  represented  by  X-ray  pictures.  The 
synovial  type  of  knee  tuberculosis  as  found 
most  often  in  adults  will  present  within  the 
outlines  a  smoky  appearance  of  the  granula- 
tion tissue  together  with  fairly  well  preserved 
contours  of  the  bone  and  wdth  very  marked 
secondary  atrophy  of  the  substance  of  the 
bone. 

Ulceration  of  the  joint  cartilage  can 
be  readily  seen  in  the  X-ray.  Cases  with 
shortening,  as  in  the  majority  of  infantile 
and  juvenile  types,  present  the  characteristic 
X-ray  picture  of  bone  destruction,  honey- 
combing and  at  times  sequestra.  Consider- 
able destruction  of  one  or  the  other  of  the 
epiphyses  very  often  produces  a  tendency  to 
valgity  or  backward  dislocation  of  the  knee. 
The  degree  of  regional  atrophy  of  the  bone 
end  is  always  in  keeping  with  the  amount 
of  actual  destruction,  but  it  is  more  depen- 
dent upon  conditions  within  the  joint  itself. 
Twent}'-hve  cases  of  this  kind  were  studied 
in  the  X-ray  picture. 

Ankylosis  resulting  from  inflammatory 
conditions  were  studied  in  ii  cases.  Rheu- 
matoid and  gonorrhoeal  arthritis  and  tuber- 
cular arthritis  very  seldom  lead  to  bony 
ankylosis.  In  osteomyeKtis,  however,  espe- 
cially in  the  very  virulent  types,  true  bony 
ankylosis  is  quite  common. 

Seven  cases  w^re  observed  in  which  anky- 
losis was  absolutely  complete,  the  structure 
of  the  femur  being  fused  with  that  of  the 
tibia  both  in  anatomical  outline  and  in 
texture,  with  no  differentiation  between  the 
two  bones.  Ankylosis  of  this  kind  is  quite 
common  following  a  severe  streptococcus 
infection.  In  other  cases  the  degree  of  bony 
ankylosis  was  less  and  while  there  was  bone 
formation  from  one  bone  to  the  other  the 
architecture  was  not  clear  nor  was  the  bony 
contact  as  complete  as  mentioned. 


If  one  is  to  draw  conclusions  as  to  operative 
indications  from  X-ray  findings  in  the  cases 
of  ankylosis  of  the  joint,  it  is  well  to  remem- 
ber that  ankylosis  of  the  joint  is  more  often 
actually  present  in  the  joint  while  not  repre- 
sented in  the  X-ray  findings,  and  that  in 
general  the  actual  amount  of  fibrous  ankylosis 
is  usually  in  excess  of  that  which  is  demon- 
strable in  the  X-ray  picture. 

This  study  is  based  on  iq6  cases  which 
came  under  observation. 

In  conclusion  it  may  be  pointed  out  that 
the  X-ray  findings  are  only  an  aid  in  making 
a  differential  diagnosis  between  the  different 
bone  conditions,  and  it  should  be  used  only 
as  a  corroborative  agent  in  making  a  positive 
diagnosis  of  bone  and  joint  conditions. 

I  wish  to  acknowledge  my  indebtedness  to  Dr.  Arthur 
Steindler,  Professor  of  Orthopedic  Surgery  at  the  Iowa 
State  University,  for  assistance  and  suggestions;  also 
for  the  clinical  material  which  has  enabled  me  to  write 
this  paper. 
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FIBROMYOMA  OF  THE  MESENTERY 
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J.  R.  McVAY,  M.D.,  Rochester,  Minnesota 

Fellow  in  Surgery  on  The  Mayo  Foundation 


THE  infrequent  occurrence  of  solid 
tumors  of  the  mesentery,  particularly 
those  of  the  more  highly  specialized 
tissues,  leads  us  to  report  this  case  of  tibro- 
myoma. 

Case  A296629,  Mrs.  O.  F.,  age  25,  came  to  the 
clinic,  November  14,  1919,  because  of  constipation 
and  menorrhagia.  One  brother  had  had  epilepsy. 
The  patient's  menstrual  periods  had  always  been 
irregular,    coming    every    4   to    6   months,    lasting 

2  to  3  days,  scanty,  and  associated  with  severe  pain. 
She  had  been  married  5  years  and  had  two  children 
living  and  well;  the  youngest  was  18  months  old. 
After  the  birth  of  the  last  child  in  March,  1918,  she 
noted  pain  and  aching  in  the  right  lower  quadrant 
of  the  abdomen,  and  later  noted  a  hard  mass  in 
this  region.  At  the  same  time  urinary  urgency  and 
frequency  developed  and  a  slight  transient  haema- 
turia.  These  symptoms  continued  until  July,  1919, 
when  the  patient,  5  months  pregnant,  had  an  ab- 
dominal e.xploration  elsewhere.  Exploration  re- 
vealed a  spindle-shaped,  smooth,  firm,  glistening 
tumor  not  adherent,  and  situated  in  the  mesentery 
within  20  centimeters  of  the  ileoccecal  valve.  The 
lower  15  centimeters  to  20  centimeters  of  the  ileum 
were  intimately  associated  with  the  tumor.  No 
glandular  involvement  was  noted.  No  attempt 
was  made  to  remove  the  growth.  Two  weeks  later 
the  pregnancy  was  terminated  by  the  same  operator. 
Since  that  time  the  patient  had  been  flowing  every 
I,  2,  or  3  weeks.     Diarrhoea  recurred  about  every 

3  weeks  and  lasted  2  or  3  days,  followed  by  rather 
obstinate  constipation.  The  patient's  appetite 
was  fair;  she  had  not  lost  weight.  The  bladder  symp- 
toms had  disappeared. 

The  physical  examination  revealed  a  poorly  de- 
veloped and  nourished  ana;mic  young  woman,  weigh- 
ing 120  pounds.  The  haemoglobin  was  75  per  cent 
and  the  leucocytes  11,600.  The  blood  Wassermann 
tests  and  the  urinalysis  were  negative.  There  was  a 
scar  of  a  recent  mid-line  incision  on  the  lower  abdo- 
men. A  firm,  oblong,  smooth  tumor  could  be  felt  low 
in  the  mid-line  and  slightly  to  the  right;  it  was 
freely  movable  and  could  be  easily  displaced  to  the 
right  hypochondriac  region.  It  was  only  slightly 
tender.  On  vaginal  examination  the  uterus  was 
found  to  be  slightly  enlarged  and  boggy.  A  roent- 
genogram of  the  colon  showed  that  the  tumor  was 
extracolonic.  A  diagnosis  of  abdominal  tumor  was 
made  and  exploration  advised. 

November  27,  1919,  the  abdomen  was  opened  by 
a   low,  right  rectus  incision.      About  midway  be- 


tween the  root  and  the  border  of  the  mesentery  of 
the  small  intestine  adjacent  to  the  ileocaecal  valve, 
an  oblong  hard,  glistening  tumor  presented.  Its 
relations  to  the  surrounding  structures  is  seen 
in  Figure  i.  When  an  attempt  was  made  to  enu- 
cleate the  growth  the  capsule  was  found  to  be  very 
vascular  and  densely  adherent.  In  order  completely 
to  remove  the  mass  several  branches  of  the  mesen- 
teric artery  supplying  the  terminal  ileum  had  to  be 
ligated.  It  was  necessary  to  remove  about  20 
centimeters  of  the  small  intestine  which  was  closely 
adherent  to  the  tumor.  An  end-to-end  anastomosis 
was  made.  A  few  minutes'  observation  showed 
that  the  circulation  was  not  sufficient;  about  6 
centimeters  more  of  the  distal  gut  were  removed 
and  a  Murphy  button  anastomosis  made.  The 
large  raw  surface  of  the  mesentery  required  ex- 
tensive suturing  to  control  the  bleeding.  The  rent 
in  the  mesentery  was  closed.  The  gall-bladder  con- 
tained some  fine  stones  but  was  not  disturbed  since 
they  had  produced  no  symptoms.  The  appendix  was 
removed.  The  uterus  was  slightly  enlarged  and  soft, 
probably  subinvoluted.  There  were  no  uterine 
fibroids  and  no  other  tumors  could  be  found.  The 
wound  was  closed  with  catgut  and  a  single  Penrose 
soft  rubber  drain  was  left  in  the  lower  angle. 

The  postoperative  care  consisted  in  keeping  the 
patient  quiet  with  small  doses  of  morphine  and 
hypodermoclysis;  all  fluids  and  nourishment  by 
mouth  were  withheld.  On  the  second  day  there  was 
slight  distention  and  the  patient  vomited;  gastric 
lavage  gave  immediate  relief.  Drainage  from  the 
wound  was  serosanguinous.  The  temperature  slowly 
rose  to  104°  and  the  pulse  to  120  on  the  fourth  day. 
after  which  it  fell  gradually.  A  successful  enema 
was  given  on  the  sixth  day.  The  Penrose  drain 
was  removed  the  eighth  day  and  hot  dressings  were 
applied  to  the  wound  which  was  draining  a  moderate 
amount  of  seropurulent  material.  On  the  fifteenth 
day  a  fluoroscopic  examination  showed  the  Murphy 
button  in  its  original  position.  The  temperature 
became  normal  on  the  eighteenth  day  and  the 
patient  was  allowed  to  be  up.  She  left  the  hospital  on 
the  twenty-first  day.  The  wound  was  healed  and 
dry  on  the  twenty-sixth  day  and  a  roentgenogram 
at  that  time  again  showed  the  button  in  its  original 
position.  The  patient  was  discharged  from  the 
clinic  on  the  thirty-second  day. 

The  pathological  report  was:  encapsulated  fibro- 
myoma,  11  centimeters  by  7  centimeters  by  8 
centimeters,  weighing  320  grams.  The  tumor  is 
shown  in  Figure  2,  and  a  cross  section  of  it  in  Figure 
3.  Figures  4,  5.  and  6  are  photomicrographs  of  the 
tumor  tissue. 
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Fig.   I    (296629).    Relation  of  fibromyoma  of  the  mesentery  to   the  surrounding 
viscera  and  blood-vessels. 


The  early  history  of  solid  tumors  of  the 
mesentery  is  well  recorded  by  Harris  and 
Herzog,  who  reviewed  56  cases  collected 
from  the  literature  up  to  1897,  and  added 
one  of  their  own.  The  tumors  were  about 
evenly  distributed  between  the  sexes.  Sixty- 
six  per   cent   occurred   between   the   thirty- 


first  and  the  sixtieth  years.  Sixteen  were 
diagnosed  carcinoma,  15  lipoma,  7  sarcoma, 
6  fibroma;  the  diagnosis  in  the  remainder 
was  either  mixed  types  or  indefinite.  Harris 
and  Herzog  believe  that  probably  none  of 
the  diagnoses  were  microscopic.  Bowers 
states  that  of  the  solid  tumors  of  the  mesen- 
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Fig.  2.  Fibromyoma  with  resected  portion  of  small 
bowel  attached. 

tery,  lipomata  are  the  most  common,  and 
fibromata  the  rarest.  Greer  collected  t,t, 
fibromata  of  the  mesentery  which  had  been 
reported  up  to  191 1.  He  credits  Horstius 
(1578-1636)  with  reporting  the  first  mesen- 
teric tumor  found  at  necropsy  and  Bricheteau 
with  reporting  the  first  fibroma  in  1824. 
Bigelow  and  Forman  in  a  recent  paper  state 
that  about  100  cases  of  solid  mesenteric 
tumors  have  been  reported  up  to  the  present 
time. 

The  rarest  of  the  mesenteric  tumors  seem 
to  be  the  fibromyomata.  Doran,  in  1904, 
reported  one  case,  and  Bowers,  in  1905, 
collected  4  cases  from  the  literature.  Paterson 
has  reported  one  case  of  neuromyoma  which 
occurred  in  a  young  male.  The  others,  in- 
cluding our  own  case,  occurred  in  females. 

The  origin  of  solid  mesenteric  tumors 
ofi"ers  many  interesting  hypotheses,  but  has 
been  little  discussed  by  any  of  the  writers 
on  the  subject.  Greer  states  that  the  fibro- 
mata develop  in  the  connective  tissue,  grow 
slowly,  and  rarely  recur  after  complete 
removal.  Royster  believes  that  all  such  tu- 
mors are  of  mesoblastic  origin,  sohd  or  cystic, 
and  that  the  solid  tumors  may  be  either 
benign  or  malignant.  There  are  two  possible 
modes  of  origin  in  our  case.  The  more  plau- 
sible theory,  it  seems,  is  that  the  tumor  grew 
in  situ.    This  is  supported  by  the  fact  that  it 


Fig.  3.    Cross  section  of  fibromyoma. 

lay  between  the  leaves  of  the  mesentery, 
each  side  being  covered  with  peritoneum, 
and  that  it  was  intimately  associated  with 
the  essential  circulation  of  the  lower  part  of 
the  ileum.  The  other  theory  is  that  it  originat- 
ed in  the  uterus  as  a  fibroid,  became  a  mi- 
gratory tumor,  and  attached  itself  to  the 
mesentery.  The  fact  that  benign  migratory 
tumors  rarely  affect  the  essential  circulation 
of  the  part  to  which  they  become  attached, 
and  that  no  other  fibroids  were  found  in  the 
uterus,  leads  us  to  believe  that  the  tumor 
began  and  grew  in  the  situation  in  which 
it  was  found  at  operation.  What  effect, 
if  any,  the  pregnancies  had  on  its  growth 
could  not  be  asceitained. 

The  diagnosis  of  mesenteric  tumors  is 
always  difficult  and  often  impossible.  Greer 
cites  pain  and  constipation  as  the  most 
constant  symptoms,  and  says  that  the  tumor 
may  be  noted  from  a  few  weeks  to  15  years 
before  the  patient  consults  a  physician.  The 
mass  ii>  usually  to  the  right  and  below  the 
umbilicus,  and  not  adherent.  Ascites  may 
be  present  in  the  malignant  types,  but  Bevan 
in  reporting  a  very  large  fibroma  does  not 
speak  of  finding  it.  Doran  believes  that 
diagnosis  is  impossible  in  most  cases.  The 
differential  diagnosis  is  mainly  between  in- 
testinal tumors,  tumors  of  the  liver  or  pan- 
creas,    cystic    and    solid    ovarian     tumors^ 
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Fig.  4.    Photomicrograph  of  section 
of  tumor  at  a.  Figure  3. 
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Fig.  5.    Photomicrograph  of  section        Fig.  6.    Photomicrograph  of  section 
of  tumor  at  h.  Figure  3.  of  tumor  at  c.  Figure  3. 


fibroids,  omental  tumors,  and  tumors  of  the 
kidney.  Renal  tumors  may  be  easily  ruled 
out  by  urologic  methods,  and  tumors  of  the 
intestine  by  intestinal  and  colonic  roentgeno- 
grams. Douglas  advises  percussion  in  the 
Trendelenburg  position  as  a  means  of 
excluding  uterine  and  ovarian  growths. 

The  prognosis  in  fibromyomata  of  the 
mesentery  is  only  fair.  Vance  reports  a 
mortality  of  40.7  per  cent  in  27  cases;  in  13  of 
these,  in  which  resection  of  the  intestine  was 
necessary,  the  mortality  was  46. 15  per  cent. 
Begouin  reported  a  mortality  of  52  per  cent 
in  29  cases.  There  was  one  death  in  the  7  cases 
of  fibromyoma,  a  mortality  of  14  per  cent. 
Our  case  was  the  only  one  which  required 
intestinal  resection.  Undoubtedly  earlier 
diagnosis  and  operation  will  aid  materially 
in  lowering  the  mortality. 

The  treatment  of  benign  mesenteric  tumors 
is  surgical.  Enucleation  with  careful  hgemo- 
stasis  of  the  vessels  in  the  capsule  and  repair 
of  the  rent  in  the  mesentery  is  the  method 
preferred.  Haemorrhage,  shock,  sepsis,  gan- 
grene of  the  gut,  or  failure  of  the  anastomosis. 


are  given  as  the  most  frequent  complications- 
Complete  recovery  followed  a  very  ex- 
tensive resection  by  Shepherd,  who  excised 
almost  8  feet  of  the  small  intestine  in  removing 
a  fibromyoma. 

REFERENCES 

1 .  Begouin.   Quoted  by  Greer. 

2.  Bevan,  A.  D.  Huge  fibroma  primary  in  the  mesenter>- 

at  the  ileocaecal  junction.  Surg.  Clin.,  Chicago,  1918, 

ii,  479-487. 
BiGELOW,  L.  L.  and  Forman,  J.    Lymphosarcoma  of 

the  mesentery.   Ann.  Surg.,  1920,  Ixxi,  11-15. 
Bowers,   L.    G.    Tumors   of    the   mesentery.    Ann. 

Surg.,  1906,  Ixiv,  892-900. 

5.  DoRAN,  A.    Fibromyoma  of  the  mesentery.     Brit.  M. 

J.,  1904,  ii,  1075-10S1. 

6.  DouGL.AS,  R.    Quoted  by  Greer. 

7.  Greer,  W.  J.   Fibromatous  tumors  of  the  mesentery. 

Brit.  M.  J.,  1911,  ii,  1085-1089. 

8.  Harris,  M.  L.,  and  Herzog,  M.    Sohd  mesenteric 

tumors.     Ann.   Surg..    1897,    xxvi,  66-82. 

9.  Paterson,    p.     a   neuromyoma    of   the    mesenterj\ 

Lancet,  1913,  ii,  997. 

10.  RoYSTER,  H.  A.   Tumors  of  the  mesentery  with  report 

of  four  cases.    J.  Am.  M.  Ass..  1911,  Ivii,  534-538. 

11.  Shepherd,  F.  J.    Successful  removal  of  an  enormous 

mesenteric  tumor  and  nearly  8  feet  of  intestine. 
Brit.  M.  J.,  1897.  ii,  966-968. 

12.  Vance,  J.   Sohd  tumors  of  the  mesentery.  Ann.  Surg., 

1916,  Ixiii,  366-379. 


3- 


4- 


;76 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


DIVERTICULA    OF   THE    DUODENUM 

Their  Clinical  and  Roentgenological  Recognition 
By  LOUIS  GREGORY  COLE,  :\LD.,  axd  DUDLEY  ROBERTS,  M.D..  New  York 


THE  frequency  and  importance  of  di- 
verticulosis  of  the  alimentary  tract 
has  escaped  attention  until  recent 
years.  It  is  now  appreciated  that  colonic 
diverticula  are  of  common  occurrence,  par- 
ticularly in  the  aged,  and  the  surgical  com- 
plications to  which  they  give  rise  are  gen- 
erally recognized.  One  of  us  (Roberts,  i) 
in  1 91 7  called  attention  to  the  great  frequency 
with  which  colonic  diverticula  could  be  de- 
monstrated in  the  course  of  systematic  radio- 
graphic studies  of  the  gastro-intestinal  tract. 
Diverticula  of  the  small  intestine  are  still 
regarded  as  rarities.  The  literature  on  the 
subject  largely  concerns  itself  with  a  discus- 
sion of  the  accidents  to  the  persistence  of  the 
omphalomesenteric  duct,  the  diverticulum 
of  Meckle.  Duodenal  diverticula  of  another 
nature  were  first  described  by  Chomel  (2),  in 
1 7 10,  and  by  Morgagni  (3),  in  1839.  Buschi 
(4),  in  1911,  was  able  to  collect  from  the 
literature  only  54  cases  which  he  regarded  as 
true  duodenal  diverticula.  Linsmayer  (5), 
in  1914,  reported  finding  45  definite  instances 
of  true  duodenal  diverticula  in  a  consecutive 
series  of  1367  (4  per  cent)  performed  by  him 
with  the  direct  intention  of  determining  the 
incidence  and  etiology  of  the  lesion.  It 
would  seem  from  these  figures  that  we  must 
revise  our  ideas  as  to  the  frequency  of  this 
lesion  and  admit  that  clinical  experience, 
exploratory  surgery,  and  the  routine  necropsy 
have  given  us  an  erroneous  notion  of  the  fre- 
quency and  possibly  the  importance  of  these 
pouches.  We  are  confirmed  in  this  opinion 
by  the  frequency  with  which  we  individually 
have  found  these  diverticula  in  routine 
radiographic  examinations,  since  our  attention 
was  directed  to  the  subject  by  the  discovery 
of  a  few  striking  cases. 

ANATOMICAL    DESCRIPTION    OF    TRUE 
DIVERTICULA 

The    most    common    situation    of     these 


pouches  is  the  second  portion  of  the  duo- 
denum, close  to  the  fold  of  Vater,  and  hence 
sometimes  called  "diverticula  perivaterns. " 
Usually  they  spring  from  the  inner  and 
posterior  aspect  of  the  gut  so  that  they  lie 
in  close  contact  with  the  pancreas.  In  only 
about  3  per  cent  of  cases  have  they  been 
found  to  arise  from  the  first  portion  of  the 
duodenum,  and  in  only  a  very  few  instances 
have  they  been  found  in  the  third  and  fourth 
portions  and  in  the  jejunum.  Usually  they 
are  single,  but  sometimes  there  are  as  many 
as  three  or  four.  They  vary  in  size  from 
I  to  4  centimeters  in  the  large  diameter,  from 
the  size  of  a  pea  to  a  small  pear.  The  opening 
may  be  as  large  as  the  lumen  of  the  small 
diverticulum,  but  as  the  size  increases  the 
ostium  may  remain  small  so  that  the  pouch 
presents  a  narrow  neck.  Occasionally  they 
have  been  found  to  contain  food  remnants 
and  detritus  even  when  the  duodenum  and 
stomach  have  been  entirely  empty.  The 
mucosa  and  the  submucosa  are  normally 
present,  the  musculature  lacking  except  for 
a  few  scattering  fibers  about  the  opening. 
The  glands  of  Lieberkuhn  are  present,  the 
glands  of  Brunner  absent.  Bits  of  pancreatic 
tissue  are  frequently  found  in  the  mucosa  of 
the  diverticulum. 

In  one  case  included  in  our  series,  this 
pouch,  which  had  been  recognized  radio- 
graphically  just  below  the  gall-bladder  filled 
with  tiny  stones,  was  found  at  operation 
to  be  situated  rather  high  on  the  posterior 
and  outer  aspect  of  the  duodenum  after  a 
very  careful  search  by  the  operator  (Erd- 
mann).  (Fig.  i.)  It  was  flaccid,  covered  by  the 
peritoneum  of  the  gut  so  that  it  made  a 
fl.at  pouch-like  swelling,  the  nature  of  which 
would  have  been  unsuspected  under  ordinary 
conditions.  The  pouch  was  readily  peeled  off 
from  the  gut  down  to  the  constricted  opening. 
It  will  be  noted  in  the  roentgenogram  that 
the  neck  of  the  sac  pointed  downward  (Fig.  2). 
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OPIXIOXS  ox  CAUSATIOX 

The  conflicting  opinions  on  the  causation 
of  these  diverticula  may  be  summarized  as 
follows : 

1.  They  are  congenital  in  their  nature 
representing  abortive  attempts  at  the  forma- 
tion of  a  supernumerary  pancreas.  This  view 
is  supported  by  the  studies  of  Lewis  and 
Thing  (6),  Letulle  (7),  Falconer  (8),  and 
Tandler  (9). 

2.  They  are  congenital  only  in  the  sense 
that  these  pancreatic  anlages  cause  local 
defects  in  the  musculature  and  the  possibility 
of  pouching  results  from  age,  intestinal  atony 
or  an  increase  of  intraduodenal  pressure.  This 
view  is  held  by  Linsmayer  from  his  exhaustive 
study  of  autopsy  material  (loc.  cit.). 

3.  An  essential  weakness  at  the  fold  of 
Vater  according  to  Fleischman  (10)  is  a 
potential  cause  of  herniation  at  this  point. 

4.  Traction  from  without  from  gall- 
bladder disease  and  atrophic  pancreatitis 
has  resulted  in  diverticula  according  to  the 
observations  of  Keith  (11)  and  Roth  (12). 

5.  Pressure  from  partial  obstruction  below 
the  diverticula  was  responsible  for  cases 
recorded  by  Keith  (13)  and  Jachs  (14). 
Keith  has  particularly  emphasized  the  im- 
portance of  enteroptosis  and  partial  ob- 
struction at  the  duodenojejunal  junction  as 
the  cause  of  back  pressure. 

6.  Attention  has  been  called  by  Perry 
and  Shaw  (15),  ]\loynihan  (16),  Linsmayer 
(loc.  cit.)  and  Wilkie  (17)  to  the  association 
of  diverticula  with  duodenal  ulcer.  These 
diverticula  are  true  herniations  of  the  inner 
coats  and  are  not  to  be  confused  with  the 
pouchings  of  the  uninvolved  portions  of  the 
cap  which  are  pouchings  of  all  the  wall. 

AXALYSIS  OF  30  CASES 

Our  combined  case  series  recognized  radio- 
graphically  now  numbers  30,  excluding  from 
the  series  many  cases  of  pouching  of  the  un- 
involved portion  of  the  cap  in  duodenal  ulcer. 

Twenty-three  were  located  in  the  second 
portion  of  the  duodenum,  2  doubtful  in  either 
the  first  or  second  portion,  2,  i  certain  in  the 
first  portion,  2  in  the  third  portion,  and  i  in 
the  fourth.    Four  were  associated  with  doubt- 
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Fig.  I.  Drawing  of  duodenal  diverticulum.  At  operation 
it  was  less  obvious  than  shown  and  would  not  have  been 
discovered    except    for    previous    skiagraphic    recognition 

(Fig.  2). 


ful  evidence  of  duodenal  ulcer,  3  with  evidence 
of  gastric  ulcer.  In  11  cases  there  was  evi- 
dence of  pylorospasm.  In  2  cases  two  divertic- 
ula were  found  and  in  i  case  three. 

COMPLICATIXG  PATHOLOGICAL  CONDITIONS  AND 
CLINICAL  RESULTS 

There  are  few  records  of  serious  results  in 
any  way  connected  with  the  presence  of 
duodenal  diverticula.  Bauer  (18)  reported 
one  case  in  which  the  diverticulum  caused 
fatal  intestinal  obstruction.  Forssell  and 
Keyes  (19)  report  a  case  discovered  radio- 
graphically  and  cured  of  persistent  digestive 
complaints  by  the  removal  of  the  sac.  The 
case  reported  by  Basch  (20)  was  apparently 
relieved  of  symptoms  after  operation.  Erd- 
mann  (personal  communication)  states  that 
a  case  operated  on  by  him  was  relieved  of 
long  persisting  regurgitation  of  food.  Wilkie 
(loc.  cit.)  reports  one  case  in  which  haemor- 
rhagic  pancreatitis  was  the  immediate  cause 
of  death.    Case  (21)  states  that  he  has  found 
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Fig.  2.  Single  large  diverticulum  of  descending  duodenum, 
schematic  drawing  of  which  is  shown  in  Figure  i.  The 
ostium  is  low  and  pouch  empties  quickh'.  Air  bubble  in 
pouch  was  constant.  Plate  taken  in  erect  posture.  /, 
Umbilical  marker;  2,  stomach;  j,  pouch. 

diverticula  in  patients  who  give  clinical 
evidence  of  chronic  pancreatitis.  No  mention 
is  found  in  the  literature  of  cancerous  de- 
velopment in  these  pouches,  but  it  would 
seem  from  the  frequency  with  which  pan- 
creatic tissue  is  found  in  the  wall  of  the  di- 


Fig.  3.  Diverticulum  of  perivaterns  t>pe.  a,  Stomach; 
b,  cap;  c,  ascending  or  third  portion  of  duodenum;  d,  pouch. 

verticulum  this  must  be  considered  as  a 
possible  cause  of  that  rare  lesion,  primary- 
duodenal  carcinoma. 

ROENTGENOLOGICAL  DLA.GNOSIS 

The  roentgen  finding  characteristic  of 
duodenal  diverticulum  is  a  locahzed  accumu- 
lation of  the  opaque  meal  adjacent  to  the 


Fig.  4.  Large  diverticulum  situated  on  the  outer  side 
of  the  descending  duodenum,  a,  Stomach;  b,  cap;  c, 
diverticulum. 


Fig.  5.  Single  diverticukim  of  descending  duodenum. 
Ostium  is  above  and  pouch  holds  meal  for  many  hours 
after  emptying  of  stomach,    i,  Stomach;  2,  cap;  j,  pouch. 
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Fig.  6.  Single  diverticulum  of  second  portion  of  duode- 
num with  chronic  ulcer  of  cap.  / ,  Stomach ;  2 ,  deformed  cap ; 
J,  pouch.   Taken  in  erect  posture.   Note  fluid  level. 

duodenum.  This  may  be  so  small  as  to  be 
scarcely  visible,  not  larger  than  a  grape  seed 
(Fig.  3).  It  may  be  as  large  as  a  hen's  egg 
(Fig.  4).  It  may  show  most  distinctly  im- 
mediately after  the  taking  of  the  opaque 
meal,  or  at  a  later  period,  2,  4,  or  6  hours 
after  the  meal.  At  times  it  is  best  shown  24 
hours  after  the  evacuation  of  the  stomach, 


Fig.   7.    Two  diverticula  of  duodenum.    Small  shows 
air  bubble.   Large  holds  meal  over  night. 

and  this  fact  becomes  of  importance  in  the 
differential  diagnosis  of  kidney  and  gall- 
stones. 

True  duodenal  diverticula  fall  more  or  less 
definitely   into   two   anatomical   groups.     In 


Fig.  8.  Schematic  drawing  of  sites  of  duodenal  diver- 
ticula. J,  Perivaterns  t>T3e;  2,  j,  and  S  are  infrequent. 
(5,  Easily  confused  with  dilatation  associated  with  a  cap 
ulcer. 


Fig.  9.  Dilatation  of  the  part  of  cap  not  affected  by- 
ulcer.  Resembles  a  diverticulum  skiagraphically  but  is 
not  a  true  diverticulum  or  herniation  of  the  mucosa  through 
muscular  layer  but  a  pouching  of  entire  wall,  a,  Stomach; 
h,  pylorus;  c,  dilated  pouch. 
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Fig.  lo.  Diverticulum  at  duodenojejunal  showing  behind 
the  stomach.  (7,  Stomach;  ;-,  rugae  of  stomach,  shown 
because  of  pressure;  d,  diverticulum. 

the  first  of  these  the  ostium  lies  close  to  the 
papilla  of  Vater  and  the  pouch  lies  delinitely 
within  the  C  or  loop  of  the  duodenum,  in  close 
proximity  to  the  head  of  the  pancreas  (Fig.  3). 
This  is  such  a  definite  group  that  the  term 
diverticula  perivaterns,  adopted  by  the  French, 
is  most  apt.  A  diverticulum  of  this  group, 
one  of  us  (Cole)  in  1Q12  (22),  misinterpreted 
and  reported  as  a  dilatation  of  the  ampulla 
of  Vater. 

The  second  group  comprises  those  divertic- 
ula, the  origin  of  which  is  not  adjacent  to  the 
papilla  of  Vater,  and  at  such  a  distance  from 
it  that  the  diverticulum  could  not  be  mis- 
taken for  a  visualized  ampulla  of  Vater.  Those 
pouches  which  originate  on  the  upper  portion 
of  the  descending  duodenum  lie  either  to  the 
right  or  left  side  or  in  front  or  behind  it 
(Figs.  5  and  6). 

Diverticula  occur  infrequently  in  the  hori- 
zontal and  terminal  portions  of  the  duodenum 
even  as  far  along  as  the  duodenojejunal 
junction.  The  differentiation  of  diverticula 
at  the  duodenojejunal  junction  and  per- 
forating gastric  ulcer  becomes  a  matter  of  the 
utmost  importance  and  will  be  considered 
later.  Some  of  these  pouches  arising  from  the 
descending    duodenum    are    in    such    close 


Fig.  II.  Tiny  diverticulum  of  normal  cap  as  proved  by 
operation.  Resembles  crater  ulcer.  Diverticulum  varies 
in  different  e.xposures.  in  some  having  a  mushroom  appear- 
ance.   I,  Pylorus;  a,  cap;  j,  arrow  points  to  pouch. 

juxtaposition  with  the  cap  that  it  is  difiicult 
to  exclude  the  cap  as  the  point  of  origin. 
Again  the  pouch  itself  may  so  closely  re- 
semble the  cap  as  to  be  mistaken  for  it. 
This  is  probably  one  of  the  explanations  of 
the  infrequency  with  which  these  pouches  are 
recognized. 

Inasmuch  as  these  pouches  have  no  mus- 
cular coat,  their  emptying  is  dependent  on 
gravity  and  pressure  from  without.  Obviously 
some  pouches  cannot  drain  while  the  subject 
is  in  the  erect  posture,  but  may  be  better 
drained  in  the  prone  or  recumbent  posture. 
In  consequence  of  this  it  is  seen  that  some 
pouches  hold  the  opaque  meal  longer  through 
the  day  and  some  longer  through  the  night. 
The  size  of  the  ostium  and  its  relation  to  the 
pouch  largely  determine  the  readiness  with 
which  it  fills  and  empties.  In  the  perivaterns 
group  the  pouch  is  usually  readily  drained 
because  the  ostium  is  at  the  lowermost  point 
in  the  neck  of  the  pouch  and  points  downward. 
Frequently  in  these  pouches  which  arise 
from  the  upper  part  of  the  descending  duo- 
denum the  ostium  is  above  the  fundus  of  the 
pouch  and  drainage  is  slow,  particularly 
while  the  subject  is  up  and  about  (Fig.  6). 
When    the    diverticulum    holds    its    bismuth 
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many  hours  after  the  emptying  of  the  adjacent 
portion  of  the  tract,  it  is  presumptive  evidence 
that  we  are  deaUng  with  one  having  a  high 
lying  ostium.  It  seems  very  probable  that 
these  pouches  which  retain  the  opaque  meal 
gradually  increase  in  size  from  year  to  year 
and  tend  to  become  a  source  of  danger  and 
more  likely  the  cause  of  clinical  symptoms. 
This  group  furthermore  is  more  readily  de- 
monstrable and  amenable  to  surgical  pro- 
cedure than  the  perivaterns  group  which 
lie  in  close  proximity  to  the  head  of  the 
pancreas.  In  our  experience  the  diverticula 
of  the  perivaterns  group  seldom  retain  their 
contents  after  the  duodenum  becomes  empty. 

These  pouches  are  free  from  the  charac- 
teristic ring-hke  or  fern-like  appearance  of 
the  descending  duodenum  caused  by  the 
valvulae  conniventes,  and  they  are  also  free 
from  the  longitudinal  rugae  of  the  gastric 
mucosa  which  are  sometimes  observed  in 
the  cap.  The  neck  of  the  sac,  especially  in 
the  perivaterns  type,  has  a  puckered  appear- 
ance (Fig.  2).  These  pouches  may  be  single 
or  multiple  as  in  Figure  7.  In  some  instances 
both  anatomical  groups  of  diverticula  may 
occur  in  the  same  case.  A  diverticulum  may 
be  shown  in  the  duodenum  near  the  duodeno- 
jejunal junction  (Fig.  10). 

While  it  may  be  true  in  some  instances 
that  duodenal  diverticula  are  not  the  cause 
of  clinical  symptoms,  they  are  unquestionably 
of  importance  from  the  roentgenological 
standpoint,  in  that  they  may  be  confused 
and  must  be  differentiated  from  a  large 
number  of  lesions  which  are  of  undisputed 
clinical  and  pathological  importance. 

DOTERENTIAL  DIAGNOSIS 

Diverticula  must  be  differentiated  skia- 
graphically  from  their  pathological  conditions, 
which  fall  into  two  groups. 

Group  I  includes  those  in  which  the  roent- 
gen findings  occur  before  the  ingestion  of  the 
opaque  meal,  and  are  caused  by  conditions 
such  as  renal  calculi,  gall-stones,  calcified 
mesenteric  or  retroperitoneal  glands,  calcified 
Gleason's  capsule,  faecaliths,  and  pancreatic 
calculi.  A  diverticulum  may  hold  sufficient 
food    to    make    its    visualization    possible. 


especially  if  the  patient  has  previously 
ingested  salts  of  bismuth,  barium,  iodine,  or 
bromin. 

Group  2  includes  those  pathological  pro- 
cesses in  the  gastro-intestinal  tract  which 
may  be  visuaHzed  by  an  opaque  meal. 

a.  Part  of  the  cap  may  be  deformed  by 
induration  or  cicatricial  contraction  from 
an  ulcer.  That  part  of  the  cap  which  is 
uninvolved  with  such  indurations  and  cicat- 
ricial contraction  may  be  dilated  and  com- 
pensate for  the  contracted  area,  and  such 
dilations  closely  resemble  certain  types  of 
diverticula  (Fig.  9). 

b.  A  small  diverticulum  of  the  cap  may 
with  difficulty  be  differentiated  from  a  pene- 
trating ulcer.  The  diverticulum  presents 
more  of  a  puckered  appearance  with  a  small 
ostium  and  changes  more  than  does  the 
penetrating  ulcer  on  a  series  of  plates  (Fig.  11). 

c.  Perforation  of  a  small  duodenal  ulcer 
with  formation  of  a  small  accessory  pocket 
has  been  observed,  and  the  differentiation 
from  a  true  diverticulum  can  hardly  be  made 
except  from  the  history  of  the  case  and 
shrinking  of  the  pocket  in  the  course  of 
several  months  (Fig.  4) . 

d.  Perforation  of  the  duodenal  ulcer  into 
the  gall-bladder  or  the  passage  of  a  stone 
through  the  gall-bladder  and  duodenal  wall 
has  given  rise  in  several  instances  to  the 
filling  of  the  gall-bladder  with  the  opaque 
meal. 

e.  Isolated  collections  of  barium  may  be 
found  in  the  haustra  of  the  colon  several  days 
or  a  very  short  time  after  the  meal  has  been 
taken. 

f.  Isolated  collections  of  opaque  meal 
may  be  retained  in  the  crater  of  an  ulcer 
on  the  posterior  wall  of  the  stomach  or  more 
rarely  near  the  greater  curvature.  The  dif- 
ferentiation has  to  be  made  by  careful  study 
of  the  series  at  various  times  after  the  inges- 
tion of  a  meal  and  in  various  postures  (Fig.  10) . 
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THESE  as  well  as  all  forms  of  menstrual 
disturbance  are  not  as  common  as 
they  used  to  be.  A  physician  who 
examined  a  large  number  of  college  girls  lo 
years  ago  found  that  75  per  cent  had  dysmen- 
orrhoea  quite  regularly.  At  the  present  time, 
out  of  749  college  girls  only  17  per  cent  were 
troubled  at  all  by  pain  at  the  menstrual 
period,  and  only  about  half  of  these  regularly. 

The  reason  for  the  decrease  I  believe  to  be 
first  an  improved  attitude  in  the  minds  of 
the  girls  toward  the  menstrual  function.  For 
the  most  part  they  now  consider  it  as  they 
should,  a  normal  function,  one  which  should 
not  give  pain,  and  not  to  be  anticipated  as  a 
time  of  invalidism. 

The  second  reason  for  the  improvement 
is,  I  think,  that  girls  are  now  indulging  in  a 
much  greater  degree  of  general  activity 
than  formerly  and  are  not  even  omitting  the 
activity  during  the  period.  This  means 
improved  pelvic  as  well  as  general  circulation, 
improved  muscle  tone  throughout  the  body 
and  also  in  the  lower  abdomen,  increased 
tone  of  all  tissues,  including  the  ligamentous 
supports  of  the  generative  organs,  and  the 
rarer  occurrence  of  chronic  constipation 
likely  to  cause  pelvic  congestion. 

The  first  step  in  the  treatment  of  the 
dysmenorrhoea  which  is  still  seen  often 
enough  to  make  it  of  considerable  importance 
among  girls  not  as  actively  inclined  or  as  intel- 
ligent as  college  girls,  is  based  on  these  prem- 
ises. The  attitude  of  mind  of  the  patient 
must  first  be  gotten  right.  She  must  realize 
that  the  menstrual  function  was  not  intended 


to  be  a  cause  of  suflfering  any  more  than  is  the 
digestion  of  food  or  any  other  equally  normal 
function.  I  have  come  across  many  a  girl 
who  stays  at  home  during  the  period,  often 
in  bed,  for  no  particular  reason  except  that 
she  thinks  she  is  ill,  and  that  it  is  the  thing 
to  do — thinks  she  is  practicing  a  wise  prophy- 
laxis. But  more  often  now  we  find  girls  who 
will  not  do  this,  although  strongly  urged  to 
by  their  mothers,  and  sometimes  by  their 
physicians.  Mothers  of  girls  who  have 
dysmenorrhoea  need  especially  to  be  educated. 
We  still  find  many  a  superstitious  mother 
who  forbids  all  kinds  of  baths  during  the 
period,  and  who  puts  her  foot  down  on  the 
usual  activity,  such  as  dancing  or  hiking. 
First  of  all  we  must  get  both  mother  and 
daughter  to  stop  calling  the  menstrual 
period  a  "sickness."  Countless  thousands  of 
women  can  prove  that  it  is  not  naturally 
thus,  and  can  be  made  not  thus  by  more 
normal  habits  of  living  and  thinking.  I 
have  never  seen  a  single  girl  harmed  by  any 
activity  which  she  would  normally  take  or 
any  kind  of  baths  to  which  she  was  habituated, 
even  cold  ones,  when  taken  straight  through 
the  period.  The  activity  and  bathing  tend 
not  only  to  eliminate  pain,  but  tend  also 
to  shorten  the  duration  of  the  flow,  an  ad- 
vantage if  no  ill  results  follow,  as  has  been 
demonstrated  to  be  the  case.  I  am  not  ad- 
vocating a  mind  cure  for  dysmenorrhoea 
but  simply  an  adjustment  of  the  mind  to 
the  condition  as  it  is,  rather  than  as  it  has 
been  considered  so  long,  on  no  other  grounds 
than  superstition.     In   my   experience    this 
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change  of  mental  attitude  and  this  alone, 
without  any  treatment  of  any  kind,  will 
effect  a  cure  in  a  large  proportion  of  cases, 
because  the  girl  who  is  not  thinking  of  her- 
self as  "ill"  will  conduct  herself  in  a  normal 
way,  living  as  she  does  the  rest  of  the  month, 
taking  her  exercise  as  usual,  and  not  making 
it  difficult  by  coddling  herself  for  any  of  her 
functions,  including  the  menstrual  one,  to 
procede  normally.  In  a  certain  large  girls' 
college,  the  girls  are  required  to  report  at 
any  and  all  class  work  in  the  morning  as 
usual,  pains  or  no  pains.  They  may  then  be 
excused  if  it  is  absolutely  necessary,  but 
strange  to  say,  or  rather  from  one  point  of 
view  quite  naturally,  once  the  girls  are  out 
and  about,  their  troubles  seem  to  be  less  severe, 
and  they  usually  do  not  ask  to  be  excused. 

Out  of  a  very  large  number  of  girls  troubled 
with  menstrual  pain  (more  than  2,000),  pelvic 
examinations  were  made  in  only  5  per  cent, 
for  we  had  the  usual  reluctance  to  do  this 
unless  it  seemed  quite  necessary.  Ninety- 
five  per  cent  were  considered  suitable  to 
treat  according  to  the  foregoing  plan,  and 
others  to  be  discussed,  for  a  time  at  least, 
before  examination  was  made.  The  symptoms 
complained  of  were  about  equally  "cramps" 
and  backache  with  bearing-down  pains. 
In  not  one  of  the  cases  so  treated  was  examina- 
tion subsequently  necessary,  as  the  improve- 
ment under  general  and  special  hygiene  was 
sufficiently  marked  to  confirm  the  diagnosis 
of  functional  rather  than  organic  trouble. 
In  the  5  per  cent  examined,  3  per  cent 
showed  nothing  discernible  by  the  methods 
of  one  who  is  not  a  specialist  in  g>^necology, 
except  relaxed  ligaments,  tilted  and  bent 
positions-  of  the  uterus,  which  it  was  thought 
suitable  for  the  same  hygienic  treatment  as 
was  given  to  those  unexamined.  One  or  two 
out  of  the  series  did  not  respond  to  treatment 
and  were  subsequently  operated  on.  One  or 
two  were  unable  to  carry  out  any  hygienic 
measures  directed  to  this  end,  on  account  of 
the  immediate  necessity  of  treating  other 
conditions,  and  were  lost  sight  of  by  us. 
No  cases  in  which  there  was  specific  in- 
fection were  included.  The  remaining  2  per 
cent  examined  showed  such  definite  neces- 
sity   for   medical    or   surgical    gynecological 


treatment  that  they  were  referred  elsewhere 
at  once. 

The  treatment  instituted  for  98  per  cent 
of  the  girls,  then,  was  that  of  general  and 
special  hygiene.  General  hygiene,  includ- 
ing the  mental  attitude  spoken  of  above, 
consisted  of  the  increasing  of  bodily  vigor  in 
every  way  in  which  it  was  found  necessary  in 
the  individual  cases.  Increase  of  weight  in 
some  cases  improved  the  position  of  the 
pelvic  organs  and  relieved  the  symptoms. 
General  improved  circulation  was  responsible 
for  many  cures.  In  some  of  these  cases  the 
result  was  attained  so  promptly  that  if  re- 
ported exactly  as  it  occurred  it  would 
sound  like  the  advertisement  of  a  patent 
medicine.  Discontinuing  invalid  habits  was 
the  chief  factor  in  the  improvement. 

Out  of  the  98  per  cent  it  was  found  that 
except  for  the  activity  necessary  for  work, 
most  of  the  girls  omitted  all  activity  during 
the  period,  and  these  were  invariably  the 
ones  who  suffered  most.  They  had  a  dif- 
ferent idea  from  that  held  by  us,  however, 
as  to  which  was  cause  and  which  result. 
Dancing  was  indulged  in  with  fear  and 
trembling  by  some,  watching  for  the  dire 
results.  We  too  watched  for  dire  results  when 
we  recommended  the  girls  to  go  to  gymna- 
sium, go  on  hikes  and  play  tennis  and  skate 
at  such  times,  because  we  were  not  sure  that 
they  could  at  once  be  educated  to  the  point 
of  nonchalantly  behaving  as  usual.  But  no 
ill  effects  followed  in  any  case  from  planning 
any  variety  of  bodily  activity,  quite  ignoring 
the  menstrual  function. 

Half  of  the  98  per  cent  were  troubled  with 
constipation,  which  in  these  cases  undoubt- 
edly played  an  almost  exclusive  role  as  cause 
of  the  congestion  resulting  in  dysmenorrhoea. 
Many  of  these  girls  realized  that  this  condi- 
tion had  some  bearing  on  their  menstrual 
pain,  partly  because  of  having  been  so  in- 
structed by  doctors  or  nurses.  A  number 
were  in  the  habit  of  taking  cathartics  be- 
fore or  during  the  period.  We  advised  them 
of  the  desirability  of  getting  rid  of  the  con- 
stipation entirely,  not  only  for  the  length 
of  the  period,  by  means  other  than  ca- 
thartics,— means  that  would  at  the  same 
time  tend   toward  the  improvement  of  the 
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dysmenorrhcea  directly,  rather  than  in- 
directly through  temporary  relief  of  the 
constipation  by  cathartics.  The  methods 
advised  are  regularity  of  habit,  both  in  re- 
gard to  ingestion  and  elimination,  drinking 
of  plenty  of  water,  eating  those  foods  with  a 
chemically  laxative  efifect  and  those  with 
a  mechanically  laxative  efifect  through  in- 
creasing peristalsis,  taking  sufiEicient  quantity 
of  all  kinds  of  food  to  give  the  intestinal  con- 
tents bulk,  but  not  overeating,  chewing  the 
food  well  to  promote  digestion  all  along  the 
line,  kneading  the  abdomen,  getting  sufficient 
general  exercise,  and  finally  taking  special 
exercises  directed  toward  the  lower  abdomen. 

The  other  49  per  cent  had  dysmenorrhcea 
but  no  chronic  constipation.  In  most  of 
these  the  trouble  was  due  to  weak  abdominal 
muscles  and  consequent  sagging  of  the  ab- 
domen causing  poor  position  of  the  abdomi- 
nal and  pelvic  viscera;  and  poor  circulation 
through  these  organs.  The  symptoms  in 
many  of  these  cases  were  of  flexion  or  version 
of  the  uterus  and  narrowing  of  the  lumen  of 
the  cervix.  A  general  weak  musculature  was 
noted  in  many  of  these  cases  throughout  the 
body.  But  a  number  of  the  girls  were  of  a  well 
developed  athletic  type,  nevertheless  show- 
ing a  similar  poor  development  of  the  recti 
and  oblique  muscles.  This  goes  to  show 
that  general  development  can,  unless  special 
attention  is  directed  to  them,  entirely  miss 
developing  certain  most  important  muscles. 
That  any  of  these  girls  were  free  from  con- 
stipation was  surprising. 

Other  disturbances  of  menstrual  function 
were  common  in  the  series.  Metrorrhagia 
and  menorrhagia,  although  undoubtedly  often 
due  to  conditions  not  relievable  by  the  treat- 
ment under  discussion,  have  been  sufficiently 
often  so  relieved  that  a  trial  of  them  in  most 
cases  is  indicated.  Whether  the  improve- 
ment be  due  to  the  general  exercise,  acting 
on  the  general  health  and  possibly  on  the 
internal  secretions,  or  to  the  special  exercises 
acting  locally,  we  have  not  determined. 
Leucorrhoea,  when  the  symptoms  and  history 
are  such  that  no  infection  is  suspected,  has 
been  treated  in  the  same  way,  with  excellent 
results.  This  helps  solve  the  problem  in 
the  case  of  well  young  women  entirely  above 


suspicion,  in  whom  there  is  no  demonstrable 
cause  of  leucorrhoea,  yet  who  are  often  serious- 
ly annoyed  by  it.  In  some  of  these  cases, 
however,  a  considerable  change  in  the  habits 
of  living  was  necessary  before  results  were 
obtained.  The  most  severe  trouble  of  all 
kinds  was  invariably  found  in  those  who  sat 
still  a  great  deal  of  the  time,  and  took  little 
but  emotional  recreation.  Office  clerks,  who 
spend  their  spare  time  reading  and  sewing 
and  going  to  the  theater  formed  the  bulk 
of  the  series. 

The  treatment  of  98  per  cent  of  cases  con- 
sisted, then,  of  what  has  already  been  dis- 
cussed, and  of  special  exercises  to  improve 
both  muscle  control  and  circulation  in  the 
area  involved. 

In  asking  many  hundreds  of  girls  whether 
they  knew  they  had  any  muscles  in  the  ab- 
dominal wall  I  have  been  surprised  to  find 
that  most  of  them  were  quite  unaware  of  the 
fact  that  anything  but  epidermis  and  fat 
covered  the  abdomen.  Most  of  them  attrib- 
uted their  prominent  abdomens  to  an  undue 
size  of  the  abdominal  organs,  many  of  them 
considering  it  an  hereditary  defect,  as  their 
mothers  were  built  the  same  way!  When 
they  were  asked  to  contract  the  muscles  and 
draw  in  the  abdomen  they  were  unable  to 
utilize  a  particle  of  voluntary  control.  In 
some  of  these  girls  it  has  taken  weeks  to 
teach  them  to  budge  them  half  an  inch. 
What  wonder  that  not  only  the  reproductive 
organs  but  also  the  digestive  ones  frequently 
suffer.  There  was  distinct  visceroptosis  in 
some  of  the  cases,  and  the  reflex  nausea  and 
vomiting  which  often  accompany  "cramps" 
were  all  the  more  easily  produced  on  this 
account. 

We  have  first  endeavored  to  give  the  girl 
the  idea  of  using  the  abdominal  muscles.  Once 
she  gets  it  she  can,  first  by  an  effort  and  later 
naturally  and  subconsciously,  support  the 
organs  far  better  than  any  artificial  device, 
either  in  the  form  of  corsets,  supports,  bands 
or  pessaries,  which  ought  to  be  reserved  for 
those  cases  in  which  the  ability  to  cultivate 
muscle  power  is  demonstrably  impossible  or 
impracticable  (just  as  are  arch  supports). 

Voluntary  muscle  control  is  taught  in 
the  original  examination  and  in  the  gymnas- 
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ium  before  a  triple  mirror.  In  the  examina- 
tion the  patient  is  to  be  undressed.  Seeing 
herself  first  as  she  naturally  stands,  and 
then  as  she  should  stand,  will  make  a  more 
vivid  impression  on  her  mind  and  also  on  her 
muscles  than  any  words  on  the  subject.  The 
physician  and  physical  director  should  assist 
her  in  her  first  efforts  to  do  two  things: 
(i)  to  adopt  the  proper  posture,  and  (2)  to 
hold  it  by  making  tense  the  abdominal 
muscles. 

Self  correction  of  posture  may  not  be  pos- 
sible on  account  of  rigidity  of  the  back,  or 
inabihty  to  utiHze  muscles.  She  can  be  put 
as  nearly  in  the  correct  posture  as  possible, 
and  given  exercises  to  make  the  posture  easier 
to  get.  But  even  then  she  may  not  get  it  if 
she  has  not  the  idea  and  the  "feel"  of  cor- 
rect posture.  For  this  reason  I  like  to  utiHze 
such  childish  devices,  even  with  adults,  as 
suggesting  that  they  imagine  a  hook  in  the 
top  of  the  head  near  the  back  of  it,  from  which 
they  are  being  suspended;  or  suggesting  that 
they  "stand  tall,"  which  effort  tends  to  do 
away  with  the  curves  of  the  back  and  neck. 
Another  trick  is  to  get  them  to  make  them- 
selves anteroposterior^  as  narrow  as  possible, 
so  that  they  could  pass  through  a  door  opened 
as  little  as  possible.  Standing  against  a  wall 
and  feeling  the  wide  space  between  the  wall 
and  the  small  of  the  back,  and  observing  how 
difficult  it  rs  for  them  to  put  head,  heels  and 
waist  against  the  wall  at  the  same  time  will 
show  them  how  far  from  erect  they  are.  Often 
girls  who  are  able  to  stand  this  way  do  not  do 
it  because  they  feel  that  they  will  appear  to 
be  "strutting."  This  idea  may  be  counter- 
acted by  showing  them  that  someone  whose 
figure  and  carriage  they  admire,  usually  one 
of  the  physical  directors,  is  in  this  erect 
position  normally.  Personally  I  prefer  the 
suggestion  of  hanging  from  a  hook  in  the  top 
of  the  head.  The  attitude  they  strike  in 
response  to  this  suggestion  is  usually  as  near 
normal  correct  posture  as  is  possible  for 
them  to  get,  and  it  has  the  advantage  of  not 
being  rigid,  as  is  posture  which  is  built  up 
from  the  feet. 

To  further  improve  and  make  habitual  such 
good  posture  they  must  usually  be  sent  to 
the  gymnasium   for  exercises,  but  most  im- 


portant of  all  they  must  carry  away  with  them 
the  idea  of  good  posture  and  adopt  it  during 
the  day  whenever  they  think  of  it.  This 
applies,  too,  to  sitting  and  walking  posture. 

The  correction  of  the  lax  abdominal  mus- 
cles is  often  harder  to  get  than  that  of  lordosis. 
At  first  they  may  be  only  able  to  draw  in 
the  abdomen  by  inflating  the  lungs,  thus 
raising  the  point  of  attachment  of  the  ab- 
dominal muscles,  and  making  the  abdomen 
look  flatter.  This  may  be  permitted  until 
they  have  gotten  the  feeling  of  having  the 
abdominal  organs  higher  than  they  were, 
and  until  they  have  seen  the  effect  pro- 
duced in  the  appearance  of  the  abdomen 
in  proper  position.  But  this  position  they 
should  not  be  permitted  to  sustain  while  the 
breath  is  held.  Just  as  soon  as  it  can  be  done, 
only  normal  breathing  should  be  permitted, 
whatever  is  accomplished  being  done  entirely 
by  the  muscles  of  the  abdominal  wall.  To 
prove  that  a  girl  is  doing  this  she  should  be 
asked  to  hold  the  muscles  contracted  and  to 
breath  in  and  out  naturally  while  doing  it. 
Ultimately  breathing  will  be  conducted  nor- 
mally unconsciously. 

In  order  to  develop  muscle  control  more 
rapidly,  it  should  be  practiced  at  home 
morning  and  night,  preferably  before  a 
mirror.  But  even  this  will  not  suffice.  It 
must  be  done  during  the  day  while  sitting, 
standing  or  lying  down.  Such  clothing 
should  be  worn  as  will  permit  of  correct 
posture  and  the  use  of  these  muscles  con- 
stantly. The  chief  objection  to  the  use  of 
corsets  is  that  they  relieve  the  abdominal 
muscles  of  their  normal  work  and  at  the  same 
time  do  not  take  their  place  in  supporting 
the  viscera.  The  way  the  average  girl 
wears  a  corset  tends  to  push  the  viscera  down 
further  in  fact,  even  the  modern  relatively 
harmless  corset  when  worn  loose,  as  it  often 
is  (but  not  often  enough).  Even  if  they  do 
not  push  downward  to  any  great  extent, 
they  do  remove  the  unsightly  appearance  of 
a  bulging  abdomen,  which  would  in  itself, 
if  not  disguised,  be  an  incentive  to  abdominal 
muscle  control.  I  have  found  that  a  great 
many  girls  who  never  had  dysmenorrhoea  at 
first  began  to  experience  it  after  the  adoption 
of  corsets,  not  at  once  of  course  but  gradually. 
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And  a  number  had  ceased  having  pain  upon 
leaving  them  off  apart  from  special  training 
of  the  muscles. 

There  would  be  little  to  be  said,  however, 
against  the  type  of  corset  now  usually  worn, 
if  girls  were  educated  at  the  same  time  in 
the  use  of  the  abdominal  muscles.  We  have 
seen  no  bad  effects  produced  by  the  wear- 
ing of  corsets  for  the  purpose  of  keeping  the 
clothing  in  place  more  neatly,  when  the 
wearer  quite  understands  that  they  must 
not  be  permitted  to  lessen  the  power  of  her 
own  muscles.  That  they  always  do  so  to 
some  extent  is  likely,  but  they  need  not  do 
so  to  a  harmful  extent,  if  the  possible  crip- 
pling effect  is  guarded  against.  One  can 
maintain  good  posture  inside  of  a  loose,  well 
shaped  corset  as  well  as  inside  of  many  other 
kinds  of  clothing.  Not  only  the  abdominal 
but  the  lumbar  muscles  should  be  prevented 
from  becoming  useless  in  any  clothing.  I 
have  recently  examined  several  actresses, 
not  one  of  whom  wore  corsets,  nor  had  a 
bulging  abdomen,  nor  was  subject  to  dys- 
menorrha;a. 

While  wearing  clothing  of  any  unrestricting 
kind,  girls  can  be  taught  to  stand  and  sit 
and  walk  with  the  abdominal  muscles  if  not 
actually  contracted,  at  least  in  normal  tone, 
not  sagging.  We  advise  girls  to  practice  this 
contraction  every  time  they  think  of  it  during 
the  day,  together  with  the  practice  of  good 
posture.  There  is  some,  but  little,  danger  of 
their  overdoing  it  at  first. 

Doctors  here  and  there  have  advocated 
single  exercises  for  dysmenorrhoea  alone,  and 
have  reported  success  in  their  use.  But  I  am 
convinced  that  we  should  not  pin  our  faith  to 
any  one  exercise,  nor  hope  for  relief  of  only 
one  disorder.  Abdominal  strengthening,  how- 
ever and  wherever  developed,  is  an  absolute 
necessity  for  bipeds  if  they  would  avoid  many 
kinds  of  trouble  within  the  abdomen.  We 
have  not  yet  been  long  enough  upright  to 
have  learned  the  use  of  abdominal  muscles 
automatically.  While  it  is  menstrual  dis- 
turbances in  women  of  which  I  am  especially 
speaking,  it  has  not  been  dysmenorrhoea 
exclusively  which  has  been  helped,  nor  has 
it  been  pelvic  disorders  as  a  whole,  exclusive- 
Iv.    A  number  of  other  abdominal  conditions 


in  both  women  and  men  have  yielded  to  the 
same  treatment.  This  is  one  of  the  methods 
of  ''normalizing  the  life"  which  should  be 
utilized  in  a  very  great  many  ailments. 
If  there  is  any  possibility  that  the  condition 
can  be  helped  by  better  position  of  and 
circulation  through  the  abdominal  or  pelvic 
organs,  I  try  out  that  possibiHty  by  having 
the  patient  taught  correct  posture  and  ab- 
dominal muscle  control,  of  course  watching 
for  those  cases  which  would  be  harmed  by 
"stirring  up.'' 

Although  self  correction  is  the  most  im- 
portant element  it  is  also  essential  in  most 
cases  to  give  further  exercises  to  strengthen 
the  muscles  that  maintain  posture  and  the 
abdominal  muscles,  and  to  improve  the 
local  circulation,  and  to  do  away  with  con- 
stipation. 

The  special  exercises  for  posture  should 
take  into  consideration  whether  the  type  of 
back  is  simply  lordosis,  or  a  combination  of 
lordosis  and  kyphosis,  or  only  kyphosis 
(long  round  back).  The  former  is  more  com- 
mon in  otherwise  well  developed  girls;  the 
second  in  the  average  girl;  the  third,  rela- 
tively uncommon.  The  presence  or  absence 
of  scoliosis  must  also  be  taken  into  consid- 
eration. 

The  exercises  that  take  care  of  the  ab- 
dominal muscles  are  the  same  that  help  local 
circulation.  They  consist  of  the  various 
forms  of  trunk  bending,  trunk  twdsting  on  a 
vertical  axis,  trunk  circumduction,  trunk 
raising  from  the  lying  to  sitting  position  with 
heels  on  the  floor.  Other  valuable  exercises 
are  body  curling,  a  slow  attempt  at  a 
backward  somersault,  so  that  after  flexing 
thighs  on  abdomen  and  legs  on  thighs, 
the  legs  are  extended,  the  lower  part  of  the 
back  raised  from  the  floor  and  the  toes  reach 
above  and  beyond  the  head;  body  swinging, 
kneel  on  floor,  flex  knees  and  hips  so  that 
body  is  doubled  up  like  a  jack-knife,  hands  on 
floor  as  far  forward  as  they  will  go,  then  swing- 
ing body  on  hands  as  far  forward  as  possible 
until  knees  and  hips  are  straight,  lowering 
body  to  floor,  then  slowly  returning.  Prone 
exercises  and  those  in  Trendelenburg  position 
should  also  be  used.  The  knee  chest  position 
varies    the    circulation,    and    contraction    of 
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the  abdomen  while  in  this  position  or  while 
lying  prone  or  on  either  side  gives  added 
strength  to  the  abdominal  muscles.  Various 
combinations  of  bending  and  twisting  and 
stretching  the  trunk  may  be  used,  with  the 
arms  in  various  positions,  with  or  without 
the  use  of  apparatus  such  as  dumb  bells, 
with  or  without  support  of  some  part  of  the 
body. 

The  main  thing  to  be  emphasized  with 
each  girl  is  that  she  must  move  her  trunk  so 
as  to  improve  the  circulation  there,  and 
that  she  must  feel  the  abdominal  muscles 
tighten  as  she  uses  them.  It  is  foolish  not 
to  take  advantage  of  the  girl's  own  interest 
in  doing  the  exercises  for  a  particular  pur- 
pose, although  in  the  class  of  at  least  one 
physical  director  I  have  found  no  girl  who 
knew  why  she  was  doing  any  of  the  exercises. 
She  knew  that  she  was  expected  to  get  over 
her  troubles,  but  her  own  co-operation  in 
directly  helping  herself  had  not  been  secured. 
Unless  they  have  been  sufficiently  enlightened, 
it  is  surprising  how  they  can  manage  to  spare 
the  abdominal  muscles,  even  in  exercises 
particularly  planned  to  exercise  them.  The 
only  improvement  such  girls  are  likely  to 
show  is  an  improvement  in  general  health.  It 
is  necessary  that  not  only  pupil  but  teacher 
have  the  right  point  of  view. 

With  the  above  types  of  exercise  and  the 
general  exercise  which  will  be  taken  at  the 
same  time  and  the  sports  in  which  girls  will 
be  encouraged  to  indulge,  it  will  be  surprising 
if  constipation  is  not  remedied,  provided  all 
the  other  advice  in  regard  to  digestion  has 
been  acted  upon.  Nevertheless  it  is  desirable 
to  add  some  particular  exercises  for  this 
purpose.  The  most  useful  are  various  sorts 
of  bendings  of  the  flexed  thigh  and  knee  onto 
the  abdomen,  with  or  without  the  use  of  the 
right  arm  across  the  abdomen  to  increase  the 
pressure.  They  can  be  done  sitting  on  a  chair 
with  the  feet  on  another  chair  nearly  as  high, 
or  they  can  be  done  standing  or  lying.  A 
modification  of  this  exercise  which  amounts 
to  doing  it  in  the  prone  position,  is  done  as 
follows:  Kneel  on  floor,  bend  forward  bring- 
ing chest  on  knees  which  are  slightly  bent, 
arms  on  floor  folded  under  forehead,  stretch 
right  leg  backward  as  far  as  possible,  at  the 


same  time  letting  the  abdomen  sink  onto  the 
doubled  up  left  knee,  using  considerable 
pressure,  repeat  with  left. 

These  exercises  have  been  in  quite  general 
use,  most  of  them,  for  some  time,  but  I 
think  it  is  not  fully  realized  by  physicians 
what  very  definite  uses  they  have  therapeu- 
tically, since  they  are  so  seldom  prescribed. 
Nor  do  physical  directors  very  generally 
realize  their  value,  for  they  have  as  a  rule  had 
no  particular  condition  in  mind  to  cure,  using 
them  as  others  in  series  for  general  exercise. 
Moreover  even  if  they  themselves  know  what 
they  are  for  they  seldom  tell  the  girl,  and  as  a 
result  lose  the  valuable  aid  to  be  gotten  that 
way,  through  the  education  of  the  girl  rather 
than  her  instruction. 

The  exercises  should  all  be  begun  gradually, 
as  there  is  likely  to  be  a  little  feeling  of  strain 
after  them  in  the  very  inexperienced,  and 
some  discouragement  may  result.  Most 
girls  enter  into  the  attempt  with  great  en- 
thusiasm and  would  willingly  overdo  if 
permitted  to. 

The  measures  outlined  above  for  functional 
menstrual  disturbances  have  the  advantage 
over  other  forms  of  treatment  that  they  tend 
toward  general  health  and  hence  will  be 
likely  in  any  event  to  improve  to  some  extent 
a  functional  disorder.  In  many  young 
women  whom  physicians  would  be  loath  to 
subject  to  a  local  examination  except  when 
urgently  called  for,  it  seems  permissible  to 
attempt  to  promote  health  without  the  exam- 
ination, by  means  of  these  physiological 
measures.  When  there  is  no  reason  for  not 
making  an  examination,  it  would  of  course 
not  be  desirable  to  start  treatment  by 
exercises  unless  the  diagnosis  of  a  functional 
disorder  were  beyond  question. 

CONCLUSION 

Mental  hygiene  and  general  hygiene,  in- 
cluding general  and  special  exercise,  seem  to 
be  the  treatment  of  choice  in  most  cases  of 
menstrual  disturbances  in  young  girls,  and 
in  many  cases  in  older  women.  A  large 
proportion  of  such  disturbances  are  due  to 
faulty  muscular  development  and  faulty 
circulation  within  the  power  of  the  individual 
to  correct. 
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CALCIFIED    TUBAL    MOLE 

By  J.  PRESTON  MAXWELL,  M.D.,  F.R.C.S.,  Peking,  China 

From  the  Gynecological  Laboratory,  Johns  Hopkins  Hospital 


C.ALCIFI CATION  in  extra-uterine  ges- 
tation is  by  no  means  unknown  and 
many  cases  have  been  described.  One 
of  the  best  discussions  of  the  subject  can  be 
found  in  a  paper  by  Kuechenmeister.^  But 
in  this  author's  paper,  and  in  those  of  all  others 
which  the  writer  has  been  able  to  find,  the 
condition  described  is  one  occurring  in  ad- 
vanced pregnancy,  and  neither  by  inquiry  nor 
by  search  in  the  museums  in  London  or  Edin- 
burgh has  any  specimen  similar  to  the  one 
herein  described  been  discovered. 

Dr.  Cullen,  from  whose  laboratory  the 
specimen  comes,  has  never  seen  another  case 
of  the  kind,  so  one  is  justified  in  regarding  it 
as  a  rare  occurrence. 

J.  M.,  a  colored  woman,  age  55,  entered  Johns 
Hopkins  Hospital  on  Januarys  21,  1919,  complaining 
of  vaginal  haemorrhage.  Menstruation  had  begun 
at  18,  had  been  regular,  and  of  30-day  type.  The 
climacteric  had  taken  place  4  years  ago,  and  the 
bleeding  of  which  she  complained  had  begun  in 
July,  1918.  She  had  been  married  38  years,  had  had 
6  children,  the  eldest  34  and  the  youngest  29.  There 
had  been  two  miscarriages  during  or  closely  con- 
nected with  this  period,  and  she  had  been  sterile  for 
the  last  25  years.  There  had  been  no  histon*^  at  any 
time  of  any  symptom  pointing  to  an  extra-uterine 
gestation. 

The  bleeding  proved  to  be  due  to  a  carcinoma  of 
the  cervix,  and  as  it  was  doubtful  whether  the  case 
was  operable,  an  abdominal  exploration  was  carried 
out  by  Dr.  Hampton,  the  resident  gj-necoJogist. 

On  opening  the  abdomen,  the  left  tube  was  found 
to  end  in  a  calcified  mass  which  measured  3  centi- 

'  Kaectieameister.  Arch.  f.  Gynaek.,  i8Si,  xvii,  153. 


meters  by  2li  centimeters  by  3  centimeters,  and  to 
which  the  omentum  was  densely  adherent.  It  was 
irregular  and  nodular.  The  mass,  with  the  left  ovan- 
and  tube,  was  removed.  Free  access  was  thus  given 
to  the  pelvis,  and  it  was  found  that  the  carcinoma 
had  invaded  the  rectum,  and  was  inoperable.  The 
right  tube  and  ovary  were  normal  but  atrophic, 
and  there  was  no  sign  of  a  corpus  luteum  in  either 
ovary. 

The  abdomen  was  closed  and  the  patient  rapidly 
recovered  from  the  exploratory  operation. 

The  specimen  thus  obtained  consisted  of  the  left 
tube  which  ended  in  the  swelling  before  mentioned. 
The  ovary  was  atrophic.     (See  Fig.  3.) 

On  section  with  a  saw,  the  hard  nodular  swelling 
was  found  to  consist  of  a  calcified  shell,  4  to  5  milli- 
meters broad.  The  interior  contained  a  sem  -trans- 
lucent jelly-like  substance,  and  there  was  a  fine 
brightish  j^ellow  layer  just  inside  the  capsule.  (See 
Fig.  4.)  Microscopically,  the  tube  and  ovary  were 
atrophic,  and  there  were  no  signs  of  recent  corpus 
luteum. 

The  section  of  the  swelling  itself  showed  degen- 
erate chorionic  villi,  and  in  one  place  the  remains  of  a 
decidual  reaction.     (See  Figs,  i  and  2.) 

The  specimen  is  probably  one  of  an  am- 
pullary  pregnancy  which  was  transformed 
into  a  tubal  mole.  The  omentum  became 
adherent,  preventing  the  occurrence  of  a  tubal 
abortion,  and  the  whole  mass  became  subse- 
quently calcified.  As  to  the  date  of  the  tubal 
pregnancy  there  is  no  evidence  which  would 
enable  one  to  determine  that.  The  patient  was 
intelligent,  but  no  amount  of  careful  question- 
ing could  ehcit  any  light  on  this  point. 

The  writer  is  indebted  to  Dr.  Cullen  for 
permission  to  publish  this  case. 
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Fig. 
cidual 


1.  lal  leltj.    Pliolomicrograph  showing  the  remains  of  degenerate  chorionic  villi. 

2.  Photomicrograph  showing  the  remains  of  degenerate  chorionic  villi  and  de- 
reaction 


Fig-  3-    Specimen  removed,  showing  calcified  mass.  tube.  Fig.  4.    Section  of  mass  showing  calcified  shell,  the  in- 

ovary  and  omentum.  terior  of  which  contained  a  semitranslucent  jellj^-Iike  sub- 

stance. 
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CRUVEILHIER'S    "TUMEURS    PERLEES" 

By  PERCIVAL  BAILEY,  M.D.,  Boston 

Assistant  Resident  Surgeon,  Peter  Bent  Brigham  Hospital 


SINCE  Cruveilhier  first  described,  in 
1829,  three  peculiar  tumors  of  the 
intracranial  cavity,  one  having  been 
previously  reported  by  La  Prestre  and  another 
by  Dumeril  in  1807,  which  because  of  their 
external  appearance  he  named  tumeurs  perlees, 
sporadic  cases  have  from  time  to  time  been 
reported  in  the  literature.  In  1838,  Johannes 
Mueller  reporting  three  similar  cases  gave 
them  the  name  of  cholesteatomata,  because 
he  found  cholesterin  crystals  in  their  interior. 
But  Virchow,  in  1855,  describing  4  cases, 
returned  to  the  term  ^' Perlgeschwuelste'^  after 
Cruveilhier  because,  as  he  pointed  out,  choles- 
terin was  not  constantly  present. 

The  term  cholesteatomata  is  also  unfor- 
tunate because  various  tumors  in  sundry 
localities  and  of  divers  origins  may  contain 
chalesteriTT  crv'^tals  and  still  have  nothing  in 
common  with  the  tumeurs  perlees  of  Cruveil- 
hier, even  to  a  collection  of  debris  in  the  navel 
as  reported  by  Coenen.    They  must  not  be 


confused  particularly  with  those  collections 
in  the  middle  ear  cavity  following  chronic 
otitis  media  which  sometimes  extend  into  the 
cranial  cavity.  In  searching  for  references  to 
true  pearly  tumors  much  time  was  wasted  in 
following  up  these  so-called  cholesteatomata, 
originating  in  the  middle  ear.  Cases  of 
cholesteatomata  reported  to  have  been  re- 
moved at  operation  will  almost  always  be 
found  to  belong  to  this  category.  It  must 
not  be  forgotten  also  that  many  dermoids, 
and  particularly  cysts  in  the  region  of  the 
pituitary  fossa,  contain  cholesterin  crystals 
and  these  are  often  reported  erroneously  as 
cholesteatomata.  A  good  example  is  the 
recent  case  recorded  by  Stenvers. 

The  tumors  with  which  we  are  concerned 
are  of  the  same  nature  as  those  described 
by  Bostroem,  in  his  thorough  discussion 
under  the  term  haarlosen  pialen  Epidermoide. 
But  this  latter  designation  rests  on  a  theory 
of  their  origin,  Nehrkorn  and  Frank  sim- 
ultaneously insisting  as  vigorously  that  they 
were  endothelial  in  origin.  It  has  seemed  wise, 
in  view  of  all  this  confusion,  to  return  to  the 
original  designation  ''pearly  tumors." 


Fig.  I.    Drawing  of  Dumeril's  case  {from  CruveiUiier)- 
Cerebellum  split  longitudinally  down  to  fourth  ventricle  Fig.  2.    Case  of  Spillman  and  Schmitt.    Tumor  in  situ 

which  is  filled  by  tumor.  Pons  seen  projecting  above  tumor,       filling   the   fourth    ventricle   and   pushing   the   cerebellar 
medulla  oblongata  below.  hemispheres  aside. 

iFrom   the  clinic   of   Harvey    Gushing,   Peter    Bent    Brigham    Hospital,  Boston,  Massachusetts.  Read  before  the  Chicago  Neurological  Society, 

February   ig,   ig20. 
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Fig.  3.  Prick's  case.  Transverse  section  of  cerebellum 
and  medulla  oblongata  showing  position  of  tumor  in  fourth 
ventricle. 

TRUE    PEARLY    TUMORS 

a.  Incidence.  Though  rarely  seen  in  man, 
true  pearly  tumors  are  well  known  to  vet- 
erinarians, because  of  their  frequent  occur- 
rence in  the  lateral  ventricle  of  the  horse,  and 
they  have  been  made  the  subject  of  a  special 
study  by  Vedrine. 

In  man,  Tooth  found  but  one  in  a  series 
of  258  cases  of  brain  tumor  verified  at  autopsy 
or  operation.  Two  tumors  are  listed  as 
cholesteatomata,  but  it  seems  to  me  one  of 
them,  judging  from  the  histological  descrip- 
tion, was  certainly  not  a  pearly  tumor.  This 
makes  the  incidence  practically  0.4  per  cent. 
Frank  quotes  Bernhardt  as  finding  only  one 
in  a  series  of  487  autopsies  on  brain  tumor 
cases,  or  about  o .  2  per  cent.  Schulgin  reports 
that  o .  4  per  cent  of  brain  tumors  in  his  series 
were  cholesteatomata,  and  Meyer  says  that 
of  the  II  cases  Schulgin  describes,  but  6  are 
true  pearly  tumors.  In  this  clinic,  only  2 
cases  have  been  observed  in  a  series  of  over 
550  brain  tumors  verified  at  operation  or 
autopsy.  These,  in  traditional  fashion,  have 
come  very  closely  together  within  the  last  6 
months.  The  incidence  therefore  in  this  series 
is  0.37  per  cent,  but  if  another  long  interval 
intervenes  the  incidence  may  reach  as  low  as 
o.  2  per  cent.  At  any  rate,  one  may  estimate 
that  2  or  3  in  a  thousand  brain  tumors  will  be 
true  pearly  tumors. 

Seydel  and  Beck,  in  14,005  autopsies,  found 
135  brain  tumors,  and  when  it  is  considered 
from  this  that  fewer  than  o .  i  per  cent  of 
deaths  in  a  hospital  are  due  to  brain  tumors, 
the  rarity  of  true  pearly  tumors  may  be 
appreciated. 


Fig.  4.  Photograph  of  K.  S.  Surg.  No.  10302,  taken  on 
tenth  postoperative  day  showing  "cross-bow"  incision. 

Bostroem,  in  1897,  collected  reports  of  32 
cases,  and,  in  191 1,  Frick  collected  9  more, 
to  which  Meyer,  in  191 3,  added  6  from  the 
Russian  literature  and  one  of  his  own.  Since 
1 913,  counting  every  possibility,  some  being 
more  than  doubtful,  I  have  found  reports 
of  12  additional  cases,  which  with  the  2 
reported  here  make  62  in  all. 

b.  Location.  The  favorite  location  for  these 
tumors  is  beneath  the  pons  and  mid-brain 
extending  up  into  the  cerebellopontine  angle, 
but  they  may  occur  anywhere  on  the  base 
of  the  brain  from  the  anterior  perforated 
space  to  the  foramen  magnum.  Occasionally 
one  is  found  in  the  lateral  ventricle  which  is 
interesting  in  view  of  the  frequent  occurrence 
in  the  lateral  ventricle  of  the  horse.  Rarely 
one  is  found  in  the  fourth  ventricle,  but  7 
cases  having  been  reported,  and  in  one  of  these 
the  major  portion  of  the  tumor  lay  in  the 
lateral  recess.  Chiari  described  a  case  in 
which  the  tumor  was  found  in  the  spinal  canal. 

It  should  not  be  forgotten  that  these  are 
meningeal  growths  and  not  brain  tumors 
proper.  Even  cases  arising  from  the  plexus 
of  the  lateral  ventricle  originate  undoubtedly 
in  the  pial  tissue  of  the  interior  of  the  plexus 
tufts.  They  lie  always  beneath  the  arachnoid 
in  the  pia,  a  point  which  Bostroem  stresses 
in  his  term  haarlosen  pialen  Epidermoide. 

c.  Gross  appearance.  Grossly,  the  tumors 
resemble  startHngly  mother-of-pearl  both  in 
tint  and  luster.  The  surface  is  smooth,  silky, 
with  irregular  pea-sized  or  larger  elevations 
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Fig.  5.  Drawing  showing  tumor  /;/  silu  after  posterior  araclinoid  cistern  had  been 
opened  and  cerebellar  hemispheres  pushed  somewhat  aside.  Drawn  from  a  sketch 
made  by  Dr.  Gushing  at  time  of  operation.    K.  S.  Surg.    Xo.  10302. 


and  peels  away  easily  from  the  surroundings. 
The  surface  layers  are  tough,  with  about  the 
malleability  of  heavy  tin  foil.  From  the 
surface,  with  a  knife  blade,  flakes  may  easily 
be  separated  which  show  beautifully  the 
characteristic  luster. 

The  growths  are  usually  solid  but  may  have 
an  irregular  cavity  in  the  center.  The  interior 
is  composed  of  a  white,  dry,  crumbly  mass, 
which  is  very  easily  crushed.  There  is  always 
an  entire  absence  of  blood-vessels.     One  of 


these  tumors  looking  like  a  great  pearl  in  its 
setting  of  reddish  brain  tissue  makes  a  most 
beautiful  picture. 

d.  Histological  structure.  Their  histological 
structure  is  very  pithily  summarized  by  Meyer 
thus :  ''  Histologically  the  cholesteatoma ta  are 
composed  of  a  fine  fibrous  wall  formed  of  the 
pia  whose  inner  surface  is  covered  by  layers 
of  flat,  polygonal  cells  containing  keratohyalin 
granules,  further  of  masses  of  cells  which  have 
fallen  off  the  walls,  and  a  fatty  mass  mixed 
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Fig.  6.    Photograph  of  fragments  of  wall  of  tumor  from 
K.  S.  Surg.  No.  10302. 


with  cholesterin  crystals.  That  is  the  mi- 
croscopic structure  of  a  pure  cholesteatoma." 

The  flat  outer  cells  consist  of  a  homogeneous 
material  giving  a  typical  horn  reaction  with 
Gram's  stain  and  have  no  nuclei.  It  has  been 
claimed  that  the  intercellular  material  may 
be  successfully  impregnated  with  silver. 

Underneath  these  flat  horny  cells  are  poly- 
gonal cells  with  fairly  well  preserved  nuclei  and 
in  whose  cystoplasm  numerous  keratohyalin 
granules  may  be  found.  It  is  said  also  that 
eleidin  granules  are  occasionally  found,  but 
not  invariably  which  is  not  surprising  since 
even  in  the  skin  one  expects  to  find  them  only 
in  the  palm  and  sole.  Beneke  claims  to  have 
demonstrated  epithelial  fibers.  At  times  def- 
inite papilla?  formation  may  be  seen.  The 
growths  never  contain  hair. 

e.  Theories  of  origin.  There  have  been 
many  theories  advanced  to  explain  their 
origin.  Cruveilhier  considered  the  cholesterin 
to  be  a  secretory  product  laid  down  in  the 
subarachnoid  space. 

Thurnam  seems  to  have  been  the  first  to 
call  attention  to  the  resemblance  to  dead 
epithelial  cells.  In  1854,  Van  Remak  ad- 
vanced the  view  that  they  arose  from  em- 
bryonic epithelial  cell  rests. 


Fig.  7.  K.  S.  Surg.  No.  10302.  Theoretical  median 
section  of  brain  showing  location  and  relative  size  of  tumor. 

Spillman  and  Schmitt  considered  their  case 
to  have  developed  from  the  ependyma  of  the 
choroid  plexus  of  the  fourth  ventricle.  Benda 
also  holds  this  view  of  their  origin.  Undoubt- 
edly they  may  arise  from  the  plexus,  as  in  the 
lateral  ventricle  of  the  horse,  but  it  does  not 
follow  that  they  develop  from  the  ependyma. 
It  must  be  remembered  that  the  interior  of 
the  plexus  is  pial  tissue  and  in  this  they  may 
arise  as  in  the  pia  elsewhere. 

The  wildest  hypothesis  was  probably  that 
of  Auvray  who  considered  them  to  be  an- 
giosarcomata  which  had  undergone  fatty 
degeneration. 

The  main  controversy,  therefore,  has  been 
whether  they  are  of  endothelial  or  epithelial 
origin.  Beneke  held  that  they  must  be  en- 
dothelial because  he  secured  a  beautiful  sil- 
ver reaction  from  the  cell  borders. 

Nehrkorn  and  H.  Frank  have  insisted  on  an 
origin  from  the  pia,  and  there  is  much  to  be 
said  on  their  side  of  the  argument.  The 
tumors  always  lie  in  the  pia;  never  contain 
hair,  although  dermoids  containing  cholesterin 
crystals  may  be  found;  and  so  far  as  papillae 
formation  is  concerned,  it  may  be  found  also 
in  endotheliomata. 

But  the  inconsistency  of  certain  findings  is 
no  argument  against  the  epithelial  origin, 
such  as,  for  example,  inability  to  find  eleidin 
granules  noted  above,  inability  to  find  epi- 
theHal  fibers  which  Beneke  thinks  is  due  to 
alcohol  fixation,  etc.,  and  the  structure  is  so 
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Fig.  8.     Photographs  of  K.  S.,  Surg.  No.  10302,  taken  one  month  after  operation 
showing  on  the  right  hand  the  method  of  concealing  operative  field. 


definitely  epithelial  that  in  lieu  of  definite 
proof  of  an  endothelial  origin,  the  epithelial 
origin  of  these  growths  may  be  considered 
established.  Bostroem  may  be  noted  as  the 
ablest  exponent  of  this  view. 

/.  P'ea^riy.Jimiors  of  fourth  ventricle.  The 
pearly  tumors  are  slow-growing  benign  lesions 
which  have  hitherto  been  of  more  interest  to 
the  pathologist  than  to  the  surgeon,  as  Bor- 
chardt  justly  remarks.  In  fact,  they  have 
often  been  found  accidentally  at  autopsy, 
their  presence  not  having  been  suspected 
during  life.    Even  if  suspected,  their  locations 


Fig.  9.  R.R.Surg.  No.  11 152.  Theoretical  median 
section  of  brain  showing  location  and  relative  size  of  tumor. 
Drawn  from  specimen  with  suprasellar  cyst  in  same 
location.  (Gushing  and  Walker.  Arch,  nf  Ophtli.,  xlv., 
No.  5,  text  plate  XII.) 


in  most  cases  have  precluded  operative  in- 
terference or  removal  if  operated,  and  the 
symptoms  would  in  most  cases  not  lead  one  to 
diagnose  a  tumor  in  a  surgically  accessible 
locality. 

Those  having  their  location  in  the  fourth 
ventricle  are  most  amenable  to  surgical 
interference,  since  they  may  be  easily  reached 
through  a  bilateral  suboccipital  exposure, 
but  unfortunately  they  are  rarely  found  in 
this  situation. 

Case  i.  Reported  by  Cruveilhier;  this  case  was 
first  recorded  by  Dumeril  in  1807. 

History.  The  man  was  supposed  to  have  died 
from  a  blow  on  the  head  and  was  never  suspected 
to  have  in  his  brain  the  cause  of  compression.  The 
symptomatology  is  lacking. 

Pathology.  The  tumor  was  situated  in  the  fourth 
ventricle;  the  cerebellar  hemispheres  were  much 
compressed.  The  surface  of  the  growth  had  a  silvery 
white  glint  with  knuckle-like  elevations.  Inside  it 
was  a  greyish-white  color. 

Figure  i  is  a  photograph  of  a  drawing  from  a  wax 
model  of  the  tumor.  It  would  be  interesting  to  know 
more  of  the  history  of  the  case,  but  of  the  nature  of 
the  tumor  there  is  no  doubt. 

Case  2.  Reported  by  Thurnam.  In  1854,  this 
specimen  was  described  by  Thurnam  with  remarks 
on  the  frequency  of  insanity  accompanying  these 
tumors. 

History.  The  patient  was  a  60-year  old  woman 
who  for  a  long  time  showed  traces  of  mental  de- 
rangement. She  had  an  inconstant,  dull  pain  in  the 
head. 

Examination.  E.xtraordinary,  slow,  clumsy  gait, 
speech  indistinct  and  hesitating,  occasional  con- 
vulsions. 


BAILEY:     CRUVEILHIER'S  TUMEURS  PERLEES 


395 


Fig.  lo.  Photograph  of  tumor  mass.  R.  R.  Surg.  No. 
1 1 152.  One  large  fragment  of  surface  shows  characteristic 
lustre. 

Pathology.  There  is  a  walnut-sized  tumor  between 
the  under  surface  of  the  cerebellum  and  the  upper 
surface  of  the  medulla  oblongata,  which  pressed 
in  to  the  convolutions  and  under  the  angle  of  the 
right  cerebellar  hemisphere,  pushed  the  vermis  aside, 
and  stretched  into  the  overlying  surface  of  the  left 
cerebellar  hemisphere. 

The  surface  of  this  irregular-shaped  tumor  had  a 
shiny  white,  mother-of-pearl  appearance;  on  the 
inside  this  glint  was  not  present.  The  surface, 
mother-of-pearl  part,  was  truly  lamellated  and 
permitted  itself  to  be  split  into  extraordinarily  thin 
flakes.  The  central  tumor  mass  fell  away  into  ir- 
regular fragments. 

The  most  remarkable  feature  in  this  case 
is  the  advanced  age  this  woman  reached  with 
what  was  undoubtedly  a  congenital  tumor 
without  apparently  any  severe  pressure 
symptoms  intervening,  although  the  mental 
derangement  was  probably  due  to  a  secondary 
internal  hydrocephalus. 

Case  3.  Reported  by  Spillman  and  Schmitt. 
From  the  examination  these  authors  came  to  the 
conclusion  that  this  was  an  epithelial  tumor  arising 
from  the  choroid  plexus. 

History.  Man  31  years  of  age,  a  vine-grower. 
For  two  years  he  had  headache  which  came  on  in 
attacks  without  apparent  cause;  dizziness  especially 
on  turning  quickly;  general  weakness  and  vomiting 
mainly  in  the  morning.  For  6  months  he  suffered 
from  transitory  diplopia,  difficulty  in  equilibration, 
and  increasing  headache. 

Examination.  Sensorium  intact;  muscle  power  in 
part  retained;  pupils  unequal;  movements  and  gait 
ataxic;  vision  intact  and  intelligence  clear. 

Progress.  The  day  before  death  the  patient 
developed  dysphagia,  left-sided  hemiplegia,   right- 


Fig.  II.    Photograph  of  R.  R.  Surjj 
operative  field. 


2,  showing 


sided  paresis,  atrocious  headache,  and  died  rapidly 
in  coma. 

Pathology.  Mother-of-pearl  tumor  of  ^ien'^=egg 
size.  On  the  inside  looked  like  a  piece  of  spermaceti. 
The  growth  pushed  the  cerebellar  hemispheres 
aside,  flattened  the  medulla,  encroached  upon  the 
vermis,  and  was  weakly  attached  to  same.  On  the 
contrary  the  union  of  the  tumor  with  the  floor  of  the 
fourth  ventricle  was  much  firmer  but  was  separated 
without  loss  of  substance.  The  convex  surface  of  the 
tumor  was  warty,  with  a  typical  mother-of-pearl 
sheen.  Vascularization  was  not  recognizable.  It 
appeared  dry,  cut  like  butter;  the  cut  surface  was 
yellowish-white,  and  in  the  center  were  gray  spots 
and  little  alveolar  cavities. 

This  story  is  in  marked  contrast  with  the 
previous  one.  Death  most  certainly  occurred 
in  this  case  from  acute  stoppage  of  cerebro- 
spinal fluid  drainage. 

Case  4.  Reported  by  Toche.  In  1895,  Toche 
reported  a  case  whose  history  seems  to  follow  a 
trauma. 

History.  Nine  years  before  his  death  the  patient 
fell  out  of  a  wagon  against  a  wall,  causing  contusion 
of  the  head  on  the  right  side.  For  8  years  he  suffered 
with  gradually  increasing  staggering  gait  and  tremor. 
For  3  years  unable  to  walk. 

Examination.  Showed  total  inco-ordination  of 
movement;  disturbed  equilibrium;  left-sided  facial 
paralysis;  slight  converging  strabismus  of  left  eye; 
slight  nystagmus  of  both  eyes,  and  bulbar  paralysis. 

Pathology.  A  tumor  the  size  of  a  hen's  egg,  of 
cheesy  consistency  and  crumbly  appearance  was 
found  in  the  lower  vermis  of  the  cerebellum,  in- 
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P'ig.  12.  Typical  cross  section  of  outer  part  of  tumors 
K.  S.  Surg.  No.  10302,  showing:  a,  stratum  durum;  h, 
stratum  granulosum;  c,  stratum  fibrosum;  d,  stratum 
cellulosum.    Transitional  area  between  c  and  d  not  shown. 

volving  the  right  cerebellar  hemisphere  and  com- 
pressing the  floor  of  the  fourth  ventricle.  The  light 
yellow  exquisitely  shiny  mother-of-pearl  tumor  was 
sharply  bounded  and  built  out  of  concentrically 
arranged,  glistening  white  layers.  The  tumor  was 
entirely  avascular  and  contained  many  fat-like 
bodies  and  cholesterin  crystals. 

Undoubtedly,  as  is  usually  the  case,  the 
inco-ordination  resulting  from  the  tumor  was 
the  cause  of  this  man's  accident.  It  is  in- 
conceivable that  trauma  should  have  anything 
to  do  with  the  origin  of  pearly  tumors. 


Case  5.  Reported  by  Bostroem.  A  very  thorough 
study  of  one  specimen  was  accompanied  by  an 
exhaustive  analysis  of  the  literature. 

History.  Little  known.  A  woman,  age  40,  servant, 
was  known  to  have  been  mentally  unbalanced  9 
months  previous  to  admission,  so  probably  had 
been  affected  for  a  longer  time.  She  showed  well 
marked  alteration  of  character  manifested  by  for- 
wardness toward  men.  Slowly  a  picture  developed 
resembling  progressive  paralysis,  and  constant 
mental  deterioration  accompanied  by  intercurrent 
megalomania.  She  had  constant  neuralgic  pains 
over  the  entire  body. 

Examination.  Sensorium  practically  intact  but 
marked  motor  changes;  well  developed  atrophy 
of  the  interossei  and  small  finger  musculature; 
tremor  of  the  outstretched  hands;  unsteadiness  with 
staggering  gait;  deviation  on  walking;  dizziness 
when  turning  suddenly;  speech  indistinct  resembling 
multiple  sclerosis  and  pupils  always  contracted. 

Pathology.  She  had  pulmonary  and  intestinal 
tuberculosis;  chronic  hydrocephalus  with  atrophy 
of  cerebral  gyri;  cerebellum  of  normal  size.  On 
either  side  of  vermis  were  several  small  round  bodies 
about  2  millimeters  in  diameter  resembling  pearls 
set  into  the  upper  surface  of  the  cerebellum.  The 
fourth  ventricle  was  entirely  filled  by  a  typical 
pearly  tumor  which  stretched  4 . 5  centimeters  from 
the  forward  end  where  it  was  bounded  by  a  thick- 
ened, outwardly  displaced  velum  medullare  anterior 
to  the  obex  below,  and  2,.^  millimeters  from  the 
flattened  medulla  to  the  upwardly  displaced  and 
flattened  vermis.  It  extended  a  moderate  depth 
into  each  cerebellar  hemisphere.  The  tumor  was 
easily  separated  from  the  medulla.  The  surface  of 
the  tumor  consisted  of  a  mother-of-pearl  appearing, 
distinctly  laminated  substance,  while  the  interior 
was  dry,  crumbly,  and  grayish-white  in  color.  The 
outer  layers  consisted  of  flat  cells  without  nuclei, 
which  gave  the  horn  reaction  to  Gram's  stain.  The 
cells  of  the  interior  resembled  plant  cells.  The  outer 
ones  contained  keratohyalin  granules.  The  inner 
ones  w-re  polygon  I  with  skeletons  of  nuclei.  The 
protoplasm  was  finely  granular  and  contained  fatty 
droplets.  Between  the  cells  were  many  crystals  of 
cholesterin. 

Case  6.  Reported  by  Frick.  This  patient  came 
in  so  exhausted  that  localization  was  impossible. 

History.  For  2  years  the  patient  had  general 
body  pains  which  latterly  had  disappeared.  For  a 
year  or  more  vomiting  had  persisted.  For  7  weeks 
the  patient  had  been  bedridden. 

E.xamination.  Apathetic,  answering  questions 
with  poorly  articulated  phrases.  Incontinent. 
Pupils  reacted;  corneal  reflexes  brisk. 

Pathology.  Dilatation  of  lateral  ventricles.  Fourth 
ventricle  entirely  filled  by  a  mother-of-pearl  tumor 
(Fig.  3),  approximately  walnut  sized,  extending 
3 . 5  centimeters  from  the  aqueduct  of  Sylvius 
anteriorly  to  the  obex  posteriorly  and  stretching 
upward  from  the  floor  of  the  much  flattened  medulla 
a  distance  of  2  .  75  centimeters,  displacing  the  vermis 
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upward  and  giving  tlic  cerebellum  a  peculiarly  plump 
appearance  from  above.  It  invaded  the  hemispheres 
1 . 5  centimeters  on  either  side.  The  surface  of  the 
tumor  was  distinctly  lamellated  and  separated 
easily  from  the  surrounding  tissue.  The  interior  of 
the  tumor  was  made  up  of  a  dry,  crumbly,  grayish- 
white  substance.  The  tumor  surface  bore  irregular 
elevations  one  of  which  extended  a  half  centimeter 
into  the  aqueduct  of  Sylvius  distending  it  to  a 
diameter  of  0.75  centimeters  in  its  posterior  part. 

Case  7.  Reported  by  Ballance.  The  patient  was 
a  well-developed  woman  of  30  years. 

Complaint.  The  patient  complains  of  pains  in  the 
back  of  the  head  "like  knives";  a  feeling  of  weight 
on  the  top  of  the  head ;  sensation  of  "  pins  and  needles" 
in  the  hands  and  feet;  and  inability  to  walk. 

History.  The  patient  was  in  good  health  until 
2  years  ago,  when  she  staggered  in  walking.  The 
difficulty  in  walking  increased  steadily,  and  of  late 
she  had  been  constantly  falling.  The  pains  in  the 
back  of  the  head  and  the  other  subjective  sensations 
were  only  of  3  weeks'  duration. 

Positive  findings.  The  patient  is  a  well-nourished 
woman  of  medium  height  and  sallow  complexion; 
her  mental  state  is  dull  and  she  is  very  slow  in 
answering  questions,  but  does  so  correctly.  Speech 
is  thick  and  indistinct,  resembling  that  of  a  general 
paralytic.  The  tongue  protruded  in  the  mid-line 
and  is  distinctly  tremulous.  She  has  a  staggering 
gait,  with  feet  well  apart  and  arms  extended  to 
preserve  the  balance.  There  is  a  constant  tendency 
to  fall  to  left  and  Romberg's  symptom  well  marked. 
The  muscular  power  in  both  limbs  is  good.  Knee- 
jerks  on  both  sides  are  exaggerated.  There  is 
slight  impediment  of  muscular  sense  in  the  upper 
limbs.  There  is  a  slight  but  distinct  tenderness  to 
l)ercussion  and  pressure  over  the  whole  occipital 
region.    There  was  no  nystagmus  nor  ocular  palsy. 

Progress.  Death  5  days  after  admission  from 
sudden  respiratory  paralysis. 

Pathology.  A  large  cholesteatoma  projects  be- 
tween the  lateral  hemispheres  of  the  cerebellum, 
growing  from  the  situation  of  the  fourth  ventricle. 
The  tumor  has  an  extreme  diameter  of  about  2 
inches,  was  of  irregularly  spheroidal  form,  in  places 
lamillated,  and  presented  the  pearly  luster  charac- 
teristic of  this  class  of  new-growth.  R.  C.  S.  INIus- 
eum  No.  3770  B. 

C.^SE  8.  Reported  by  Meyer.  W.  R.  Meyer 
details  one  of  Schulgin's  cases  which  is  included 
here  although  the  greater  part  of  the  tumor  lay  in 
the  lateral  recess,  a  large  extension,  however,  pro- 
jecting into  the  fourth  ventricle.  The  story  is  as 
follows: 

History.  The  patient  is  27  years  of  age.  For 
four  months  she  has  had  permanent  headache, 
which  is  worse  at  night  and  localized  principally  at 
the  back  of  the  head.  During  the  same  time  she  has 
suffered  from  vomiting,  which  comes  on  suddenly 
Avithout  preceding  nausea.  At  the  same  time  devia- 
tion to  the  left  in  walking.  Latterlv  sight  began  to 
fail. 


lixanii}iatio)i.  The  pui)ils  are  large;  light  reaction 
sluggish;  paresis  of  lower  ))ranches  left  facial;  tongue 
deviates  somewhat  to  right;  weakness  of  lower 
extremities  from  defective  muscle  sense;  ataxia  of 
right  lower  extremity;  knee,  Achilles,  and  plantar 
reflexes  absent  on  both  sides;  lower  and  middle 
abdominal  reflexes  normal  on  right  side,  absent  on 
left ;  cremastcr  normal  on  both  sides. 

Progress.  During  stay  in  hospital  permanent 
headache,  sleepiness,  occasional  vomiting,  pulse 
rapid  and  arrhythmic  were  noticed. 

Pathology.  The  skull  bones  are  thin,  dura  mater 
tense,  convolutions  flattened,  hydrocephalus  in- 
ternus.  The  tumor  which  had  the  form  of  a  cir- 
cumscribed knot  (5.5  by  4 .0  centimeters)  lay  with  its 
greater  part  on  the  right  side  of  the  base  of  the 
brain  between  the  pons,  the  right  hemisphere, 
and  the  right  occipital  lobe,  while  the  other  part 
of  the  tumor  extended  into  the  much  widened  cavity 
of  the  fourth  ventricle. 

It  will  be  noted  that  in  all  these  cases  the 
tumor  was  discovered  at  autopsy.  So  far  as 
can  be  learned  no  true  pearly  tumor  has 
heretofore  ever  been  successfully  removed  at 
operation.  Horsley's  case,  No.  245  of  Tooth's 
report,  unfortunately  died  of  sepsis.  Many 
operations  for  cholesteatomata  have  been 
reported,  but  they  seem  to  me  to  be  either 
extradural  collections  from  the  middle  ear  or, 
as  in  the  case  of  Stenvers,  epidermoids  con- 
taining cholesterin  crystals.  Even  one  of 
Horsley's  cases  as  reported  by  Tooth  was 
certainly  not  a  true  pearly  tumor,  for  it  is 
described  as  hard  and  a  true  pearly  tumor 
crumbles  almost  like  a  puff-ball  when  touched. 

PERSONAL    OBSERVATIONS 

Case  i.  P.  B.  B.  H.  Surgical  No.  10.302. 
Pearly  tumor  of  the  fourth  ventricle  with  atypical 
cerebellar  symptoms.  Operation — extirpation.  Re- 
covery. 

K.  S.,  age  28,  a  housewife,  was  admitted  April  15, 
1 91 9,  with  complaint  of  unsteadiness  in  walking, 
tinnitus,  vomiting,  headache  and  failing  vision. 
Referred  by  William  II.  Trayes,  Boston. 

Family  history.  The  mother  died  of  tumor  of 
breast,  probably  carcinoma.  The  husband  gave  a 
positive  luetic  history. 

Past  history.  Forceps  delivery  with  slight  de- 
pression of  skull  in  left  frontal  region. 

Present  illness.  For  7  years  the  husband  states 
that  he  has  noticed  her  stagger  at  times. 

During  her  pregnancy  5J2  years  before  admission 
she  suffered  considerably  from  vomiting  and  head- 
aches. She  had  a  forceps  delivery  with  a  severe 
laceration,  but  went  home  on  the  twelfth  day,  feeling 
fairly  well,  an<l  continued  her  work.  The  headaches 
and  vomiting  returned  almost  immediately  and  had 
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been  prcsciil  e\er  since.  The  headaches  she  described 
as  mainly  temporal,  although  sometimes  occipital, 
more  severe  in  the  early  morning.  \'omiting  occur- 
red almost  invariably  on  arising  in  the  morning, 
and  was  rarely  accompanied  by  nausea. 

Three  years  before  admission  the  patient  had 
some  difficulty  in  urination  with  pain  and  inability 
to  start  a  flow,  but  after  4  months  she  passed  a  stone 
the  size  of  a  p?a  and  had  complete  relief  of  bladder 
symptoms.  For  a  year  she  had  some  pain  in  her 
upper  teeth  on  the  right  side.  For  11  months  she 
has  noticed  her  vision  beginning  to  fail.  About 
the  same  time  she  began  to  have  a  singing  noise  in 
her  left  ear.  For  6  months  she  has  been  staggering 
so  markedly  that  people  remarked  about  it. 

Five  months  ago  she  went  to  a  hospital  where  a 
lumbar  puncture  was  done.  She  had  immediately 
relief  from  her  headaches  ^vhich  lasted  for  2  months. 
Wassermann  test  on  the  spinal  fluid  was  negative. 
Three  months  ago  her  upper  incisor  teeth  were 
extracted.  Her  vision  immediately  improved  decid- 
edly, and  improvement  continued  until  3  weeks  ago. 

For  the  last  3  weeks,  she  has  been  increasingly 
unsteady  and  deviated  to  the  left  on  walking.  There 
was  also  a  weakness  and  unsteadiness  of  the  left 
hand.  She  had  become  lately  very  irritable,  though 
originally  very  cheerful. 

Positive  neurological  findings.  The  patient  is  a 
young,  well-developed  woman.  She  has  no  ab- 
normality of  the  head  except  a  longitudinal  de- 
pression of  the  skull  3  centimeters  in  length  in  the 
left  frontal  region.  The  left  fundus  is  normal,  the 
right  fundus  shows  definite  obscuration  of  nasal 
margin  of  disc.  There  is  slight  nystagmus  poorly 
sustained  on  looking  to  the  right  and  left.  Auditory 
acuity  diminished  in  left  ear.  Adiadococinesia  on 
prolonged  exertion  and  slight  ataxia  in  left  hand. 
Epigastric  and  abdominal  reflexes  are  absent. 
Romberg  positive  and  gait  staggering  with  per- 
haps deviation  to  left.  Slight  ataxia  in  left  leg, 
heel  to  shin  test.  Emotional  instability.  Caloric 
test  elicited  very  slight  reaction  from  the  right  ear; 
very  marked  reaction  from  left. 

X-ray  of  head  negative;  Wassermann  negative. 
Caloric  tests  pointed  to  right  side,  other  signs  to 
left. 

Diagnosis.  Intracranial  tumor  involving  cere- 
bellum. 

Operation,  April  21,  igig,  by  Harvey  Cushing. 
Operative  note  as  follows:  "With  the  patient  on 
the  cerebellar  table,  the  usual  crossbow  incision 
was  made  with  lateral  flaps  (Fig.  4).  An  extensive 
bone  defect,  including  the  margin  of  the  foramen 
magnum  was  made  without  difficulty.  The  dura 
was  not  excessively  tense.  On  opening  the  dura 
near  the  foramen  a  very  large  posterior  cistern  was 
disclosed  and  through  the  fluid  in  this  cistern  a 
glistening  white,  smooth,  nodule  could  be  seen, 
looking  as  though  a  pledglet  of  white  cotton  under- 
lay the  somewhat  thickened  arachnoid  membrane.' 
The  wall  of  the  cistern  was  opened  and  a  most 
extraordinary  appearance  came  into  view,  a  typical 


pearly  nodular,  glistening,  smooth  growth.  It  was 
found  that  this  growth  extended  down  into  the 
spinal  canal  so  that  it  was  necessary  to  remove  the 
posterior  half  of  the  atlas  and  to  incise  the  dura 
down  to  the  axis.  This  brought  into  view  a  large 
nodule,  passing  down  into  the  spinal  canal  lying 
directly  upon  the  fourth  ventricle.  The  appearance 
was  exactly  that  of  mother-of-pearl,  with  a  brilliant 
glistening  surface.  The  view  at  this  stage  is  shown 
in  Figure  5.  The  tumor,  however,  was  of  about  the 
consistency  of  a  somewhat  hard  marshmallow, 
so  that  it  crushed  easily,  but  nevertheless  it  was 
possible  to  free  it  from  the  overlying  and  but  slightly 
adherent  brain.  This  dissection  was  carried  down 
for  a  long  period,  until  it  finally  became  evident 
that  the  growth  was  extremely  deep.  A  larger  part 
of  the  lesion  was  removed,  the  contents  of  the  growth 
a  material  having  the  appearance  and  consistency 
of  a  rather  dry  cottage  cheese,  being  spooned  out 
of  the  cavity  with  a  blunt  spoon.  It  was  finally 
possible  to  remove  the  glistening  capsule  of  the 
growth  from  the  depths.  Some  fragments  of  this 
capsule  were  photographed  and  reproduced  in 
Figure  6.  The  surface  of  the  growth  was  pliable 
like  heavy  tin  foil  and  distinctly  lamellated.  The 
removal  of  the  capsule  left  a  perfectly  clean,  smooth- 
walled  cavity  of  the  fourth  ventricle,  a  most  extra- 
ordinary appearance,  with  a  dilated  fourth  ventricle 
at  the  bottom  of  the  deep  hole  and  the  distended 
iter  through  which  fluid  was  pulsating.  One  could 
look  almost  into  the  third  ventricle.  Some  idea  of 
the  appearance  may  be  gained  perhaps  from  Figure 
7,  a  schematic  sagittal  section  showing  the  size  and 
location  of  the  tumor,  but  one  must  needs  look  up 
into  the  depths  really  to  appreciate  it.  There  was 
( xtraordinarily  little  upset  to  the  patient  during 
this  long  delayed  procedure  and  no  bleeding 
whatsoever.  The  great  cavity  was  filled  with  salt 
solution  and  the  wound  closed  in  layers  as  usual 
without  drainage.  The  operation  lasted  fully  4 
hours  and  the  anaesthetic  was  very  smoothly  taken 
without  the  slightest  upset.  The  usual  large  starch- 
bandage  cast  was  applied." 

Post-operative  notes.  The  night  of  the  operation 
the  patient's  temperature  rose  to  104°,  but  the 
next  morning  it  was  qq  .  8°  and  soon  normal.  There 
were  no  postoperative  complications  except  a 
paresis  of  the  right  external  rectus  muscle  which 
subsequently  cleared.  The  cast  and  stitches  were 
removed  on  the  tenth  day  and  no  further  care  was 
required. 

Discharged,  May  21,  1919.  Headache,  vomiting, 
and  dizziness  had  been  completely  relieved  since 
the  operation.  There  was  a  distinct  paresis  of  the 
right  external  rectus  muscle  which,  however,  was 
greatly  improved;  there  was  slight  nystagmus  on 
looking  to  the  left;  diminished  acuity  of  hearing  in 
the  left  ear;  heart  ten  beats  per  minute  faster  than 
on  entrance;  slight  ataxia  in  left  upper  extremity; 
with  tremor  at  times;  gait  somewhat  unsteady  but 
no  deviation;  Romberg  positive;  still  somewhat 
unstable  emotionallv. 
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Subsequent  note,  June  20,  igig.  No  abnormality, 
except  slight  unsteadiness  on  turning  quickly. 
Photographs  taken  at  this  time  show  admirably  the 
method  of  concealing  the  operative  field  after  a 
cerebellar  exploration  by  doing  the  hair  low  on  the 
neck.  (Fig.  8.) 

Subsequent  note,  December  18,  igig.  Unsteadiness 
entirely  disappeared. 

Two  points  in  the  history  may  be  noted: 
in  the  first  place,  the  rehef  of  headaches  which 
followed  the  lumbar  puncture.  It  has  been 
repeatedly  pointed  out  that  a  lumbar  puncture 
should  never  be  done  on  any  patient  suspected 
of  having  a  subtentorial  lesion.  There  is  very 
often  a  hernia  of  the  cerebellum  into  the  fora- 
men magnum,  and  removal  of  the  fluid  from 
the  subarachnoid  spaces  of  the  spinal  canal 
allows  the  herniated  tissue  to  be  pushed 
farther  into  the  foramen  causing  pressure  on 
the  medulla  oblongata  with  resulting  respira- 
tory embarrassment  and  even  sudden  death. 
In  this  case  there  was  a  solid,  irregular  tumor 
in  the  mid-line  which  did  not  herniate. 

The  second  point  of  interest  is  the  improve- 
ment in  vision  following  the  removal  of  teeth. 
In  these  days  of  interest  in  focal  infection, 
this  is  not  the  first  time  teeth  have  been  pulled 
for  failing  vision  due  to  choked  disc.  In  this 
case  it  seems  for  some  inexplicable  reason 
really  to  have  done  some  good. 

Case  2.  P.  B.  B.  H.  Surgical  No.  11 152.  Pearly 
tumor  of  third  ventricle.    Extirpation.    Recover>\ 

R.  R.,  a  Jewish  schoolboy  of  13,  was  admitted 
February  27,  1919,  complaining  of  failing  vision. 
Referred  by  Dr.  John  Shedd,  North  Conway, 
New  Hampshire. 

Chronology  of  symptoms.  For  6  years  he  has  had 
severe,  frequent,  frontal  headaches,  not  accompanied 
by  vomiting  or  visual  disturbance.  For  11  months 
there  has  been  gradual  failure  of  vision  in  the  right 
eye,  which  progressed  to  total  blindness  in  6  months. 
For  6  months  gradual  failure  of  vision  in  left  eye. 

Treatment  before  admission.  In  November,  1918,  a 
right  subtemporal  decompression  was  done  by 
William  Sharpe,  of  New  York. 

Positive  findings.  The  head  is  small  with  no 
evidence  of  hydrocephalus.  X-ray  shows  absorption 
in  frontal  region.  The  child  is  well  nourished  but 
not  fat,  being  6.64  kilograms  below  the  standard 
weight  for  his  age  and  7  .  7  centimeters  below  stand- 
ard height.  His  hands  are  small  but  not  typically 
pituitary.  The  genitalia  show  evidence  of  early 
adolescence.  There  are  no  signs  of  dystrophy 
evident.  There  is  blindness  in  the  right  eye  and 
temporal  hemianopsia  in  left.  Visual  acuit  y,  left  eye 
10/70.    Internal  strabismus  of  right  eye.    Fundus  on 


right  showed  marked  pallor  of  primary  atrophy; 
fundus  of  left  eye  very  similar.  There  is  slight 
nystagmus  on  looking  to  the  extreme  left.  Wasser- 
mann  and  von  Pirquet  negative.  Basal  metabolism 
-14. 

March  4,  1919,  discharged.  April  21,  1919.  re- 
entry. Visual  acuity  left  eye  10/100.  April  24, 
1919,  discharged.  September,  12,  1919.  reentry. 
Visual  acuity  left  eye  5/100. 

Operation.  September  20,  191 9  by  Harvey 
Cushing:  "The  patient  took  the  anaesthetic  very 
badly,  and  it  was  45  minutes  before  he  could  be 
anaesthetized  sufficiently  satisfactorily  to  justify 
proceeding  with  the  operation.  I  was  on  the  point 
of  abandoning  it  on  several  occasions  for  a  second 
session  The  usual  low  right  frontal  flap  was  made, 
there  being  much  less  bleeding  than  usual.  The 
case  was  one  in  which  there  were  no  frontal  sinuses 
to  make  the  outlining  of  the  flap  difficult.  The  dura 
as  exposed  was  not  tense  and  after  reflecting  it  from 
the  roof  of  the  orbit  down  to  the  sphenoidal  edge, 
an  incision  was  then  made  through  the  dura  clos2  to 
its  line  of  attachment,  with  a  hooked  knife.  There 
was  an  abundant  cerebrospinal  fluid  which  escaped. 
With  the  idea  that  if  a  larger  exposure  would  be 
necessary  it  would  be  best  to  puncture  the  ventricle, 
an  attempt  was  made  in  three  directions  to  insert 
a  needle  through  the  frontal  lobe  into  the  ventricle 
without  success.  Probably,  therefore,  the  ventricle 
is  not  distended  nor  would  it  have  been  expected 
to  be  in  view  of  the  absence  of  pressure  symptoms. 
After  this  failure  to  get  into  the  ventricle  the  local 
region  w^as  further  explored.  The  olfactory  nerve 
on  the  right  side  was  seen  and  lifted  up  with  the 
frontal  lobe  and  before  the  end  of  the  operation 
was  probably  permanently  damaged,  though  it  was 
not  perhaps  fully  divided  as  it  is  often  in  these 
operations.  The  entry  of  the  right  optic  nerve 
into  its  foramen  was  seen,  though  the  ner\'e  where 
seen  was  reddish  and  appeared  to  be  extraordinaiily 
small.  To  the  left  ot  this  nerve  and  in  the  space  be- 
tween the  two  clinoid  processes  was  a  greyish  tangle 
of  what  appeared  to  be  thickened  arachnoid,  but 
on  entering  this,  the  wall  of  a  mother-of-pearl  tumor 
was  exposed  with  the  characteristic  mass  of  epithel- 
ial debris  as  its  contents.  With  a  soft  pituitary 
spoon  this  material  was  gradually  scooped  out  from 
the  center  of  a  tumor  which  must  have  been  about 
the  size  of  a  golf  ball.  As  the  material  was  scooped 
away  it  was  possible,  as  in  the  case  of  K.  S.,  Surg. 
No.  10302,  to  remove  the  contents  and  peel  away 
a  large  amount  of  the  wall,  though  not  as  completely 
as  in  the  former  case.  This  incompleteness  of  getting 
out  the  wall  was  due  to  the  fact  that  the  tumor  had 
many  irregularities  which  projected  into  different 
regions  and  particularly  because  it  was  very  ad- 
herent to  the  chiasm.  In  fact,  the  two  optic  nerves 
were  more  or  less  incorporated  in  the  tumor.  The 
nerve  on  the  left  was  even  smaller  in  appearance 
than  on  the  right  even  though  it  was  the  only  nerv^e 
which  still  transmitted  slight  impulses.  After  the 
tumor  was  as  thoroughly  cleared  away  as  possible. 
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an  extraordinary  vie.v  was  had  of  the  region  with 
the  internal  carotid  on  each  side  and  the  anterior 
cerebral  and  practically  the  entire  Willisian  circle. 
The  removal  in  fact  had  been  so  complete  that 
Dr.  Bailey  cautioned  the  operator  lest,  he  pick  up 
by  accident  the  third  and  fourth  ner\'es.  The  ex- 
posure as  a  matter  of  fact  must  have  been  practically 
back  to  the  pons  as  shown  by  the  sketch  (Fig.  9)  of  a 
sagittal  section  from  another  case  of  a  cyst  of  about 
the  same  size.  The  large  cavity  was  filled  with  salt 
solution  and  the  flap  replaced  and  closed  in  layers 
without  a  drain. " 

Postoperative  notes.  The  patient  made  an  excellent 
ether  recovery  and  the  stitches  were  removed  on  the 
third  day  as  usual.  The  wound  seemed  perfect  and 
the  patient's  pulse  and  respiration  continued  good 
but  he  developed  a  most  remarkable  reaction. 
He  was  very  restless,  rolling  and  tossing  constantly; 
crying  and  whining  incessantly.  He  would  answer 
questions  only  after  persistent  effort  but  his  answers 
indicated  perfect  comprehension.  This  state  of 
affairs  persisted  for  nearly  2  weeks  at  the  end  of 
which  time  he  persisted  in  staying  in  bed  curled  up 
with  his  head  under  the  covers  complaining  that  he 
w^as  cold.  He  would  answer  questions  but  always 
ended  by  crying.  The  involuntary  movements  of 
his  limbs  made  it  impossible  for  him  to  walk.  There 
was  little  spasticity  but  definite  resistance.  There 
was  no  Babinski.  Definite  coarse  tremor  of  both 
hands  was  present.  Speech  was  jerky,  but  there 
was  no  definite  dysarthria  and  no  dysphagia.  He 
was  troubled  very  much  by  insomnia  scarcely  sleep- 
ing at  all  and  crying  or  laughing  on  any  stimulation. 
If  there  had  been  more  spasticity,  one  might  have 
made  a  diagnosis  of  lenticular  lesion.  The  condition 
must  have  been  due  to  some  disturbance  of  the 
circulation  to  his  basal  nuclei  following  collapse  of 
the  brain  on  removal  of  the  tumor.  The  symptoms 
gradually  disappeared  until  by  the  end  of  the  third 
week  he  was  normal  again.  Immediately  after  the 
operation  his  vision  was  very  poor,  but  it  was  irn- 
possible  to  make  a  good  examination  because  of  his 
extreme  restlessness.  At  the  end  of  the  third  week 
his  visual  acuity  had  returned  to  5/200  and  the  field 
to  nearly  preoperative  extent.  His  temperature 
remained  above  normal  until  the  nineteenth  day. 

Discharged,  October  20,  1919.  perfectly  well  except 
for  eyes.  Figure  1 1  taken  at  time  of  discharge  shows 
well  the  operative  incision. 

There  was  considerable  doubt  as  to  the 
wisdom  or  propriety  of  operating  in  this  case. 
There  were  practically  no  pituitary  symptoms 
and  the  sella  turcica  was  normal.  With  bhnd- 
ness  in  one  eye  it  was  impossible  to  prove  that 
he  had  not  had  a  homonymous  hemianopsia. 
Furthermore,  his  mother  insisted  that  we  give 
a  perfect  prognosis  both  as  to  vision  and  life 
before  operating.  So  he  was  twice  discharged 
before  operation  was  finally  undertaken. 


PATHOLOGICAL   NOTES 

Histological  examination  proved  conclusive- 
ly that  both  these  cases  were  true  pearly 
tumors.  It  is  hoped  that  reference  to  Fig- 
ure 12  will  make  the  histological  descrip- 
tion clear.  The  tumors  wTre  very  fragile, 
and  great  difficulty  was  experienced  in 
getting  good  sections.  The  histological  pic- 
ture varied  a  great  deal  also  in  different 
parts,  especially  in  the  thickness  of  the  va- 
rious layers.  An  attempt  was  made  to  repro- 
duce a  typical  cross  section  of  the  wall  of 
the  tumor. 

The  outer  part  of  the  tumor  divides  itself 
quite  definitely  into  layers  which  I  have 
termed  from  without  inward;  stratum  durum, 
stratum  granulosum,  stratum  fibrosum,  and 
stratum  cellulosum.  The  stratum  granulosum 
is  the  most  constant  in  thickness.  It  consists 
of  from  two  to  four  layers  of  flattened  cells 
containing  well  formed  nuclei  and  definite 
cell  boundaries.  In  the  cytoplasm,  numerous 
fine  granules  may  be  demonstrated  by  the 
usual  stains  used  for  keratohyalin.  The 
following  procedure  gave  the  best  results: 
fix  in  80  per  cent  alcohol,  embed  in  celloidin, 
section  10  m  in  80  per  cent  alcohol,  water, 
I  per  cent  aq.  sol.  Kresyllichtviolett  5  min., 
95  per  cent  ale.  2  changes  3  min.  each,  abs. 
ale.  3  min..  clear  in  oil  origanum,  mount  in 
balsam.  The  inner  layer  of  cells  contains  by 
far  the  greater  number  of  granules.  The 
general  cytoplasm  of  these  cells  also  takes 
the  stain  lightly.  Eleidin  granules  could  not 
be  demonstrated. 

The  stratum  durum  varies  from  one  to  five 
or  six  times  the  width  of  the  stratum  gran- 
ulosum. It  consists  of  a  homogeneous  material 
for  the  most  part  quite  structureless.  At 
places  it  seems  to  split  longitudinally  and  at 
others  is  broken  into  irregular  fragments,  but 
cell  boundaries  are  nowhere  visible.  There 
are  occasional  bodies  shaped  usually  like 
multipolar  nerve  cells  which  take  nuclear 
stains  heavily.  Xo  definite  nuclear  structure 
can  be  made  out  but  it  seems  they  must  be 
pyknotic  nuclei  for  at  places  they  appear  to 
be  straggling  out  from  the  stratum  granulos- 
um. It  is  this  layer  which  has  the  beautiful 
sheen  so  characteristic  of  the  tumors.  It 
easily  splits  oft'  from  the  main  body  of  the 
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tumor  but  always  carries  with  it  the  stratum 
granulosum. 

Beneath  the  stratum  granulosum  lies  the 
stratum  fibrosum  which  consists  of  layer  after 
layer  of  a  homogeneous  material.  These  sheets 
may  be  easily  separated  one  from  another.  No 
evidence  of  cell  boundaries  has  been  found 
and  there  are  no  nuclei.  This  stratum  ends 
abruptly  at  the  stratum  granulosum,  but  on 
the  other  side  gradually  gives  way  to  the 
next  layer. 

The  stratum  cellulosum  makes  up  the  bulk 
of  the  tumor.  It  consists  of  a  mass  of  poly- 
hedral cells.  The  cell  boundaries  are  quite 
plain,  in  fact  so  marked  that  the  cells  have 
often  been  compared  to  plant  cells.  The 
cytoplasm  is  granular  and  contains  many 
fatty  droplets.  Scattered  around  in  the  tumor 
from  the  third  ventricle  were  numerous 
cholesterine  crystals.  It  is  interesting  also 
that  there  were  numerous  cholesterine  crystals 
on  the  outside  of  this  tumor.  Thorough  search 
failed  to  reveal  any  cholesterine  crystals  in 
the  other  case.  The  cells  contain  skeletons 
of  nuclei  which  do  not  take  nuclear  stains. 

The  question  of  the  origin  of  these  growths 
cannot  be  settled  from  an  examination  of 
these  two  cases.  The  histological  picture 
certainly  suggests  epithelium.  The  presence 
of  the  stratum  fibrosum  free  from  nuclei  or 
other  cellular  structure  between  stratum 
granulosum  and  stratum  cellulosum  is  rather 
difficult  to  explain.  The  origin  of  the  stratum 
durum  from  cornification  of  the  cells  of  the 
stratum  granulosum  may  be  accepted.  It  may 
be  that  the  stratum  fibrosum  contained  cells 
similar  to  the  stratum  cellulosum  which  were 
flattened  out  after  they  were  dead  and  their 
cell  structure  destroyed.  The  stratum  gran- 
ulosum whose  cells  were  already  undergoing 
cornification  w^ould  be  resistant  and  retain 
some  cellular  structure. 

The  whole  mass  is  certainly  quite  dead, 
apparently  growing  to  a  certain  size  and 
choking  itself  out,  then  lying  dormant  for 
years,  until  for  some  reason  an  obstruction 
to  cerebrospinal  fluid  drainage  arises,  when 
acute  svmptoms  intervene. 
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DEPARTMENT   OF  TECHNIQUE 


INGUINAL  HERNIA 

Bv  D.  FOLDES,  M.B.,  Cleveland,  Ohio 


HERNIOTOMY  is  one  of  the  most  common- 
ly practiced  operations.  Although  it  is  con- 
sidered to  be  one  of  the  simplest  operations, 
this  supposition  is  not  borne  out  in  practice. 
There  are  recurrences  no  matter  what  method  is 
used  and  I  agree  that  being  able  to  do  one  method 
well  is  better  than  using  the  best  method  in- 
correctly. Still  there  are  many  times  when  a 
surgeon  must  deviate  from  his  regular  technique, 
and  I  feel  confident  that  many  recurrences  can 
be  avoided  if  the  surgeon  is  thoroughly  acquainted 
with  the  anatomy  of  the  inguinal  region  and  with 
different  methods  for  the  closure  of  the  inguinal 
triangle  and  if  he  will  close  the  canal  according 
to  the  anatomical  findings  in  a  given  case. 

In  1899,  Bloodgood  (i)  advised  the  incision  of 
the  sheath  of  the  rectus  muscle  for  the  purpose 
of  mobilization,  and  in  a  small  number  of  cases 
he  used  the  rectus  and  its  sheath  in  closing  the 
inguinal  canal.  In  1918  (2)  Bloodgood  again 
called  attention  to  cases  in  which  the  conjoined 
tendon  was  absent  and  advised  closing  the  defect 
with  the  rectus  muscle  and  its  incised  sheath, 
doubling  the  aponeurosis  above  the  cord.  In  the 
case  reported,  the  cord  was  not  transplanted; 
therefore,  the  cord  passed  through  the  small 
opening  which  remained  in  the  lowest  corner. 
At  this  point  recurrence  is  likely  to  take  place, 
but  recurrence  can  be  avoided  if  the  cord  is  trans- 
planted in  such  cases. 

In  1905,  Polya  (3)  published  an  article  entitled, 
"Modification  of  the  Bassini  Operation  for  the 
Radical  Cure  of  Inguinal  Hernia."  In  this 
article  he  discussed  the  weak  points  of  the 
Bassini  operation;  viz.,  the  possibility  of  recur- 
rence at  (i)  the  lower  angle  of  the  inguinal  canal, 
and  (2)  at  the  point  at  which  the  cord  enters  the 
canal.  However  exact  the  ligation  may  be,  the 
sac  after  ligation  remains  in  the  vicinity  of  the 
spermatic  cord,  and  there  is  therefore  the  possi- 
bility of  recurrence.  Clinical  experience  shows 
that  nearly  all  the  recurrences  take  place  at  these 
two  places. 


Several  methods  have  been  devised  to  prevent 
recurrences  along  the  cord,  either  by  reducing 
the  thickness  of  the  cord  (Halsted  leaves  only 
the  vas  deferens  with  the  concomitant  artery  and 
vein  and  resects  the  rest  of  the  vessels)  or  by 
displacing  the  cord.  Polya  advised  the  displace- 
ment of  the  cord  higher  than  its  entrance  into  the 
canal,  so  that  the  cord,  after  leaving  the  internal 
ring,  would  pass  upward  and  then  with  a  sharp 
turn  would  pass  downward.  This  he  accomplished 
by  displacing  the  cord  higher,  first  with  the  Bassini 
suture,  then  with  the  inner  flap  of  the  aponeurosis, 
which  is  placed  below  the  cord  and  serves  to 
strengthen  the  Bassini  suture.  He  covered  the 
cord  with  the  lateral  flap  of  aponeurosis  taking 
care  that  the  cord  should  run  in  a  fairly  narrow 
canal.  For  this  reason,  he  resected  the  vessels 
of  the  cord  as  advised  by  Halsted.  He  also  cut  the 
sheath  of  the  rectus  in  the  lower  angle  of  the 
inguinal  canal  and  sutured  the  rectus  thus 
mobiUzed  to  Poupart's  ligament  as  had  already 
been  advised  by  Bloodgood,  Berger  (6),  and 
others. 

There  exists  hardly  any  doubt  that  the  so-called 
conjoined  tendon  is  relaxed  and  practically  useless 
in  every  case  of  direct  hernia;  in  fact,  this  relaxa- 
tion is  responsible  for  the  formation  of  the  hernia. 

Polya's  investigations  both  on  the  cadaver  and 
the  living  have  demonstrated  that  in  most  cases 
in  order  to  avoid  recurrences,  not  only  in  direct 
but  also  in  indirect  herniae,  the  only  tissues 
strong  enough  for  the  building  of  the  posterior 
wall  of  the  canal  in  the  lowest  corner  of  the 
inguinal  triangle,  are  the  rectus  and  pyramidal 
muscles  and  that  especial  attention  must  be  paid 
to  this  region  and  to  the  point  at  which  the  cord 
passes  through  the  internal  ring.  To  determine 
the  relation  and  define  the  deviations  of  these 
muscles,  Polya  (4),  in  1906,  made  a  study  on 
cadavers,  of  the  anatomy  of  the  inguinal  canal, 
for  from  a  surgical  standpoint  these  muscles 
play  an  important  role  in  the  radical  closure  of 
hernia,    as    they    furnish    the    plastic    material. 
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Fig.  I.    A  line  of  incision  in  aponeurosis. 

From  these  invesligations  Polya  concludes  that 
the  lowest  portion  of  the  internal  oblique  muscle 
is  in  most  cases  not  satisfactory  for  the  radical 
closure  of  the  inguinal  canal  cither  because  this 
part  of  the  muscle  is  weakly  developed  or  because 
it  is  absent  in  the  lower  angle  of  the  triangle. 
Therefore  the  muscles  which  must  be  used  are 
the  rectus  and  the  muscular  part  of  the  internal 
oblique  and  transversalis.  Polya  called  the  border 
of  the  muscular  portion  of  the  internal  oblique 
the  "true  border"  of  the  oblique  muscle. 

The  three  important  structures  therefore  are: 
the  rectus,  the  true  border  of  the  internal  oblique, 
and  Poupart's  ligament.  These  structures  form  a 
triangle.  The  object  of  the  radical  operation  is 
to  unite  the  sides  of  the  triangle  into  one  line. 
The  difficulties  encountered  in  obtaining  this 
result  depend  upon  the  configuration  of  the 
triangle  and  upon  the  fixation  of  the  sides. 

In  191 1,  in  operating  upon  patients  for  inguinal 
hernia,  Polya  (5)  endeavored  to  determine  the 
configuration  of  the  inguinal  space  and  the 
relation  of  the  configuration  to  the  type  and  size 
of  the  hernia.  One  hundred  herniae  were  exam- 
ined in  80  persons,  the  ages  varying  from  10  to  70, 
the  duration  from  3  months  to  several  years, 
the  size  from  incipient  to  as  large  as  the  head  of  a 
man,  in  some  cases  reaching  even  to  the  middle 
of  the  thigh. 

Measurements  taken  were:  (i)  the  length  of 
the  rectus  included  in  the  formation  of  the 
inguinal  space,  i.e.,  the  distance  between  the 
pubic  bone  and  the  point  were  the  rectus  and  the 
true  border  of  the  internal  oblique  muscle  meet; 
(2)  the  length  of  the  true  border  of  the  internal 
oblique  muscle  from  Poupart's  ligament  to  the 
rectus,    not    considering    the    weakly-developed 


Fig. 


Relation  of    muscles    in   the    inguinal    region. 


bundles;  (3)  the  length  of  Poupart's  hgament  from 
the  internal  oblique  to  the  pubic  bone. 

These  measurements  were  not  so  exact  as 
obtained  on  the  cadaver  where  the  structures 
can  be  dissected  and  measured  accurately; 
therefore,  the  measurements  are  only  of  relative 
value  and  because  the  measurements  are  not 
exact  the  fractions  have  been  omitted.  Most 
importan.t  in  his  findings  is  the  determination  of 
the  length  of  the  rectus  included  in  the  inguinal 
space  because  mobilization  of  the  rectus  is  more 
difficult  than  mobilization  of  the  other  muscles 
in  this  space.  Therefore,  the  length  of  the 
rectus  is  to  some  extent  the  index  to  the  difficulties 
to  be  encountered  in  the  closure.  It  is  the  easiest 
to  determine  and  therefore  the  most  accurate 
among  the  measurements.  In  the  100  cases 
examined,  the  length  of  the  rectus  was  found 
to  be  as  follows: 

In  I   case,  no  centimeters; 
In  7  cases,  i  centimeter; 
In  31  cases,  2  centimeters; 
In  28  cases,  3  centimeters; 
In  17  cases,  4  centimeters; 
In  9  cases,  5  centimeters; 
In  5  cases,  6  centimeters; 
In  2  cases,  7  centimeters. 

F"rom  these  measurements  it  can  be  seen  that 
there  was  only  one  case,  an  incipient,  indirect 
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Fig.   3.   At  left,  anterior  sheath  of  rectus 
sutures  tied;  cord  displaced  upward. 

hernia,  in  which  the  rectus  muscle  was  exchided 
from  the  formation  of  the  inguinal  space.  In 
this  case,  therefore,  the  space  was  not  a  triangle 
but  a  simple  fissure.  These  measurements  also 
show  that  in  most  cases  the  rectus  plays  an 
important  part  in  the  construction  of  the  inguinal 
canal.  In  the  majority  of  cases  examined  it  was 
2  to  3  centimeters  in  length,  but  there  were  many 
cases  in  which  it  was  more  than  3  centimeters. 
It  was  an  exception  to  find  the  internal  oblique 
muscle  so  well  developed  down  to  the  pubic 
bone  that  it  excluded  the  rectus. 

Polya  concludes  that  one  of  the  important 
requirements  for  the  radical  closure  of  the 
inguinal  canal  is  the  suturing  of  the  rectus  to 
Poupart's  ligament,  as  had  already  been  advised 
by  Bassini  in  certain  cases.  This  is  more  difficult 
than  to  suture  the  internal  oblique  muscle, 
partly  because  the  rectus  does  not  run  in  so 
nearly  a  parallel  line  with  Poupart's  hgament  as 
does  the  internal  oblique;  partly  and  mostly 
because  the  sheath  of  the  rectus  is  a  very  strong 
and  resistant  structure  and  is  firmly  attached  to 
the  symphysis  and  to  the  ribs;  and  also  because 
the  rectus  fuses  with  the  linea  alba.  It  must  be 
remembered  also  that  the  greater  the  part  the 
rectus  plays  in  the  triangle  the  more  difficult  it  is 
to  unite  the  internal  oblique  with  Poupart's 
ligament,  because  then  the  true  border  of  the 
internal  oblique  is  more  distant  from  Poupart's 
and  is  fixed  higher  to  the  rectus  sheath.  The 
tension  of  the  muscles  is  the  greatest  at  the 
point  where  the  true  border  of  the  oblique  muscle 
meets  the  rectus.  The  perpendicular  line  driiwn 
from  this  point  to  Poupart's  ligament  is  the  best 
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split;  sutures  in  place.    At  right,  Bassini 


index  for  the  difficulties  encountered  in  each 
given  case. 

Polya 's  experiences  in  recurrent  herniae  are 
similar  to  those  of  other  surgeons.  The  recur- 
rence is  most  frequently  in  the  lower  corner 
of  the  canal,  between  the  rectus  and  Poupart's 
ligament.  This  is  also  a  proof  that  the  cause 
lies  in  failure  to  use  the  rectus  muscle  or  in  failure 
to  mobilize  it. 

Polya  points  out  four  types  of  recurrences: 
(i)  those  showing  diffuse  scar  formation  and 
stretching  of  the  muscles  and  tendinous  structures 
comprising  the  inguinal  canal,  as  is  seen  after 
suppurations;  (2)  those  showing  an  entire  absence 
of  union  between  muscles  and  Poupart's  ligament, 
every  structure  appearing  to  be  intact  as  if  no 
operation  had  been  performed;  (3)  those  showing 
the  stretched  and  upward  drawn  Poupart's 
ligament  grown  to  the  muscles  as  if  pushed  up  by 
the  recurrence,  or  those  in  which  the  recurrence 
occurs  below  Poupart's  ligament  as  in  femoral 
herniag;  and  (4),  the  most  frequent  form,  those 
showing  union  in  the  lateral  part  of  the  inguinal 
canal  between  the  muscles  and  Poupart's  liga- 
ment with  a  defect  in  the  medial  corner.  Recur- 
rences in  group  4  are  due  either  to  failure  to 
suture  the  rectus  to  Poupart's  ligament,  or  if 
sutured,  to  faikire  of  the  suture  to  hold  at  this 
point  where  the  tension  is  the  greatest,  due 
perhaps  to  imperfect  mobilization  of  the  rectus 
or  to  the  early  absorption  of  the  suture  material 
or  to  the  cutting  through  of  the  suture  before 
union  has  taken  place. 

As  mentioned  before  the  difficulties  encountered 
in  mobilizing  the  rectus  are  due  to  the  firm  and 
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tense  sheath  of  the  rectus.'  This  tense,  firm 
sheath  of  the  rectus  also  prevents  the  internal 
oblique  muscle,  which  is  fused  with  it  from  beinjr 
pulled  down  even  in  patients  in  whom  the  length 
of  the  rectus  is  only  2  or  ,^  centimeters,  as  is  the 
case  in  most  patients.  This  difficulty  is  founrl 
even  more  often  when  the  rectus  is  longer. 
Therefore,  if  one  wishes  to  close  the  canal  firmly 
and  without  tension,  he  must  overcome  this 
obstacle  by  incising  well  the  rectus  sheath,  a  step 
which  Polya  has  been  practicing  for  many  years. 

The  Bassini  operation  with  the  modifications 
described  and  explained  above,  is  the  operation  of 
choice  for  direct  herniae  where  the  tissues  in  the 
lower  corner  are  either  weak  and  pushed  apart  or 
stretched  and  therefore  unable  to  stand  tension. 
When  the  cord  is  not  displaced  at  the  first  opera- 
tion, recurrence  is  in  the  form  either  of  a  direct 
hernia  or  of  an  indirect  hernia  in  which  the  sac 
in  following  the  cord  becomes  elongated  and  finds 
its  way  through  the  opening  left  for  the  cord. 

In  nearly  all  hernia  operations,  the  author 
follows  the  Bassini  technicjue  as  modified  by 
Polya  including  the  steps  advocated  by  Blood- 
good,  Halsted,  Berger,  and  others.  The  steps  of 
the  operation  include: 

1.  Incision  of  the  skin  and  the  subcutaneous 
tissue.  Careful  exposure  of  the  external  ring  and 
the  aponeurosis. 

2.  Incision  of  the  aponeurosis,  beginning  in 
the  inner  corner  of  the  arc  of  the  ring  (Fig.  i) 
so  as  to  have  a  larger  lateral  flap  and  a  smaller 
medial  flap  of  the  aponeurosis.  The  reason  for 
this  step  will  be  explained  later  in  the  recon- 
structive technique.  The  inguinal  canal  is  well 
exposed,  particular  attention  being  paid  to 
expose  the  edge  of  Poupart's  ligament  and  the 
rectus  muscle. 

3.  The  cord  is  lifted  out  of  its  bed  without 
pulling  on  its  distal  end  so  as  not  to  disturb  the 
scrotal  part  of  the  cord  and  the  testis.  If  these 
parts  are  disturbed,  however,  it  does  not  cause 
much  trouble.  The  cremaster  is  separated  from 
the  cord  to  make  the  cord  thin  enough  to  lie  in  a 
narrow  channel.  A  tape  is  inserted  under  the  cord 
to  act  as  a  tractor.  An  incision  is  made  over  the 
cord  parallel  with  the  vessels  in  order  to  expose 
the  peritoneum  which  is  then  caught  with  a 
forceps  and  in  most  cases  opened.  If  possible, 
the  contents  of  the  sac  are  reduced  before  opening. 
The  left  index  finger  is  introduced  and  the 
distal  part  of  the  sac  elevated,  and  while  the 
assistant  is  holding  the  cord  quietly,  tension 
is  made  which  enables  the  operator  to  make  long 
incisions  down  to  the  peritoneum  and  far  away 
from  the  cord,  avoiding  injury  to  the  vessels. 


Fig.  4.  Above,  before  suturing  lateral  flap  of  aponeuro- 
sis. At  left  below,  lateral  flap  of  aponeurosis  sutured  to  the 
sheath  of  the  rectus;  closing  the  incised  sHt  in  rectus  and 
displacing  the  cord  higher.  At  the  right  below,  the  cord  is 
covered  with  the  internal  flap  of  the  aponeurosis. 

This  sharp  separation  of  the  sac  from  the  cord 
saves  the  vas  deferens  from  injury.  The  sac  must 
be  separated  as  far  as  the  epigastric  artery.  This  is 
one  of  the  important  steps  in  hernia  operations. 
After  resection  and  ligation  of  the  sac  the  recon- 
structive part  of  the  operation  commences.  It  is 
worth  while  to  mention  that  the  preperitoneal 
fat  found  on  the  cord  has  to  be  separated  and 
ligated.  If  one  fails  to  find  a  sac  in  an  incipient 
hernia,  one  should  never  fail  to  look  for  the  sac 
in  this  fat.  No  doubt  the  sac  will  be  there  and  it 
must  be  separated,  however  small  it  may  be.  If 
the  sac  is  well  separated  it  will  be  seen  to  withdraw 
suddenly  and  not  remain  in  view. 

4.  The  relation  of  the  muscles  to  Poupart's 
ligament  is  investigated  (Fig.  2)  and  if  the  rectus 
is  found  to  participate  in  the  formation  of  the 
inguinal   triangle,   its  anterior   sheath  must   be 
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incised  from  3  to  6  centimeters  to  mobilize  it 
(Fig.  3).  This  will  relieve  the  tension  on  the 
suture  and  will  allow  the  important  lower  angle 
of  the  canal  to  be  closed  with  a  firm  structure, 
the  rectus  and  pyramidal  muscles.  I  incise  the 
sheath  after  placing  and  tying  all  sutures,  thus 
preventing  the  tearing  of  the  rectus  muscle. 
This  can  not  be  done,  however,  when  the 
distance  between  the  rectus  and  Poupart's 
Ugament  is  too  great,  because  the  rectus  will  not 
yield  without  the  incision  of  its  sheath  before 
tying  it.  I  place  all  the  Bassini  sutures  first  and 
then  tie  them,  beginning  with  the  one  where  the 
distance  between  muscle  and  Poupart's  is  the 
shortest.  All  sutures  are  placed  below  the  cord. 
The  uppermost  suture  in  the  internal  oblique  and 
transversalis  muscles  to  Poupart's  is  placed  in 
such  a  way  that  when  tied  the  cord  is  displaced 
higher. 

Important  points  in  the  technique  at  this  step 
are:  (a)  The  inclusion  of  Gimbarnat's  ligament 
in  the  lowest  corner.  The  needle  must  be  fell 
against  the  bone,  (b)  The  inclusion  of  the  edge  of 
Poupart's  ligament  in  the  suture  as  well  as  its 
middle  part,  (c)  As  Poupart's  ligament  tears 
easily,  when  inserting  the  needle  into  the  ligament 
the  needle  should  be  passed  so  as  to  follow  the 
curve  of  the  needle,  not  making  a  sideward  excur- 
sion with  it.  (d)  When  tied  the  muscle  must 
always  be  drawn  to  Poupart's  ligament  instead 
of  drawing  Poupart's  ligament  up  to  the  muscles. 
This  is  accomplished  through  mobility  of  the 
muscles  and  the  correct  placing  of  the  sutures. 
If  Poupart's  ligament  is  drawn  up  to  the  muscle, 
it  might  give  rise  to  the  formation  of  a  hernia 
below.  The  object  of  the  fourth  step  is  to  build 
the  posterior  wall  of  the  canal  (Fig.  3).    This  is 


accomplished  by  uniting  in  one  line  the  inguinal 
triangle  formed  by  the  rectus,  the  true  border  of 
the  internal  oblique  and  Poupart's  ligament. 
As  a  rule  four  single  sutures  are  sufficient.  The 
wall  should  be  examined  for  any  defect  and 
sutures  placed  where  needed. 

5.  To  strengthen  the  posterior  wall  of  the 
canal  and  to  displace  the  cord  higher  without 
producing  tension  on  it,  the  lateral  flap  of  the 
aponeurosis  is  sutured  to  the  internal  oblique  and 
the  rectus  muscles,  passing  under  the  cord 
(Fig.  4).  The  displacement  of  the  cord  is  accom- 
plished by  the  uppermost  suture  in  this  flap. 
If  possible  the  hiatus  in  the  anterior  sheath  of  the 
rectus  should  be  covered  with  this  flap  of  apon- 
eurosis. Continuous  catgut  is  used  for  this  step. 
It  is  for  this  purpose  that  the  aponeurosis  is 
incised  in  such  a  way  as  to  get  a  larger  lateral 
flap.  Instead  of  the  external  flap  the  inner  flap 
of  the  aponeurosis  can  be  used  and  sutured  to 
Poupart's  ligament.  In  this  case  the  inner  flap 
must  be  larger  than  the  lateral.  Care  must  be 
taken  not  to  displace  the  cord  so  much  as  to  cause 
tension  on  it  or  pull  up  the  testis  from  its  place. 

6.  The  cord  is  placed  on  the  wall  thus  prepared 
and  covered  with  the  internal  flap  of  the  apon- 
eurosis (Fig.  4).  This  canal  of  the  cord  should  be 
narrow  but  not  so  tight  as  to  cause  congestion. 
If  the  cord  is  too  thick,  it  should  be  stripped 
from  most  of  the  vessels  (Halsted).  I  have  found 
this  necessary  only  in  a  very  few  cases. 

7.  The  skin  incision  is  sutured  with  silkworm- 
gut  and  black  thread. 

All  bleeding  must  be  controlled  very  carefully 
during  operation.  Collodion  dressing  is  applied 
to  the  wound  by  placing  one  layer  of  gauze  in 
collodion  and  covering  the  wound  \\ath  it.    No 
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other  dressing  is  necessary.  The  advantage  of  the 
collodion  dressing  is  that  the  wound  can  be  con- 
trolled better  without  disturbing  the  patient,  and 
there  is  no  danger  of  infection  because  the  wound 
is  sealed  perfectly.  If  there  is  pus  or  inflamma- 
tion in  the  wound,  it  can  be  readily  seen  and  the 
collodion  dressing  removed  only  at  a  distance 
needed.  To  the  infected  territory,  gauze  dressing 
is  then  applied.  The  scrotum  is  always  suspended 
for  24  to  48  hours. 

I  do  all  hernia  operations  under  local  anaesthesia 
if  the  patient  consents  to  it,  using  one-half  per 
cent  novocaine-adrenalin  solution.  The  solution 
is  always  prepared  fresh  before  the  operation. 
The  base  of  the  solution  is  the  following:  Sodium 
chloride,  gram  7.0;  potassium  sulphate,  gram 
4.0;  aquae  destill.  1000. o  gram;  and  dil.  hydro- 
chloric acid,  minims  II.  I  wsh  to  state  that 
I  have  used  this  solution  since  1914,  and  I  have 
noticed  that  while  it  is  necessary  to  wait  a  little 
longer  for  the  anaesthesia  to  take  efi"ect,  it  is  more 
reUable,  stronger,  and  lasts  longer.  The  potassium 
sulphate  enhances  the  effect  (Hoffmann  and 
Kochmann).  The  tablets  are  always  boiled 
before  using  in  a  container  of  Jena  glass  or 
porcelain.  The  hydrochloric  acid  serves  to 
prevent  decomposition  of  the  adrenalin.  If  these 
precautions  are  observed  the  solution  will  remain 
clear,  and  toxic  symptoms  will  be  prevented  unless 
technical  errors  occur. 

Braun's  technique  for  nerve  blocking  is  followed. 
The  technique  is  simple  and  perfect  anaesthe- 
sia can  easily  be  obtained.  I  have  used  the 
direct  infiltration  method  and  have  been  able  to 
get  good  anaesthesia  in  most  cases.  Occasionally 
I  have  had  to  inject  the  nerves  after  exposure. 
Nerve  blocking  anaesthesia  is  more  reliable, 
especially  with  the  operative  technique  described, 
and  is  not  more  difficult  than  direct  infiltration. 
Anaesthesia  is  estabhshed  over  a  larger  area  than 
with  the  direct  infiltration  method.  The  amount 
of  the  solution  required  is  slightly  more,  70  to  75 
cubic  centimeters,  while  40  cubic  centimeters  is 
used  with  the  direct  infiltration  method. 

Many  patients  wish  to  witness  the  operation 
and  as  they  suffer  no  pain  the  mind  is  relieved. 
Fewer  assistants  are  needed  as  the  anaesthetist  is 
eliminated.  After  the  patient  is  in  bed  there  is  no 
need  to  have  a  nurse  watch  the  patient  as  is 
necessary  after  narcosis.  During  the  operation, 
if  it  is  difficult  to  detect  the  sac,  the  patient  can 
help  by  pressing,  as  pressure  makes  the  sac 
protrude.  The  firmness  of  the  wall  constructed 
and  the  sutures  can  be  tested  by  a  similar  act 
of  the  patient.  The  patients  receive  liquids  soon 
after  they  reach  the  bed.     The  patient  is  not 


distressed  with  vomiting.  There  is  not  so  much 
tension  on  the  sutures  because  the  patient  does 
not  press  upon  the  muscles  as  he  does  before 
waking  up  from  the  narcosis.  The  pain  in  the 
wound  starts  2  to  3  hours  and  sometimes  4  to  5 
hours  after  operation  and  there  are  cases  when 
but  very  little  pain  is  felt.  Pain  due  to  disten- 
tion of  the  bladder  3  to  5  hours  after  operation 
is  reheved  after  the  patient  voids. 

I  have  participated  in  the  operation  and  have 
operated  upon  several  hundred  herniae  in  which 
local  anaesthesia  has  been  used  and  I  have  not  seen 
ill  effects  due  to  the  anaesthesia.  Morphine  is  not 
used.  Vomiting  occurred  during  and  after 
operation  only  when  morphine  had  been  given 
before  operation. 

The  patient  stays  in  bed  5  to  8  days,  the  stiiches 
are  removed  on  the  seventh  to  eighth  day,  and 
full  diet  is  giv'en  48  to  72  hours  after  operation. 
The  patient  is  allowed  to  move  his  legs  after  the 
operation  and  is  allowed  to  sit  up  on  a  backrest 
on  the  day  of  operation  if  he  so  wishes. 

Pain  which  is  sometimes  complained  of  in  the 
operative  region  and  which  persists  even  several 
weeks  after  operation,  can  be  prevented,  if  care  is 
taken  not  to  include  the  nerves  when  placing  the 
Bassini  sutures. 

Recurrences  fellow  every  method  but  I  beHeve 
that  if  the  surgeon  knows  the  anatomy  of  the 
inguinal  canal  and  employs  the  technique  just 
described,  recurrences  will  be  fewer.  If  suppura- 
tion sets  in  after  operation,  the  method  of  closure 
cannot  be  considered  the  cause  of  the  recurrence. 
If  there  is  suppuration  it  is  due  to  faulty  technique 
and  not  to  the  local  anaesthesia. 

To  follow  up  every  case  of  hernia  (as  well  as 
any  other  cases),  it  wouldbe  advisable  to  present 
every  patient  when  leaving  the  hospital  with  a 
card  stating  briefly  the  diagnosis,  the  operative 
findings,  the  technique  used,  the  name  of  the 
hospital,  and  the  surgeon.  Patients  do  not  always 
return  to  the  same  surgeon  in  case  of  recurrence; 
therefore  recurrences  cannot  be  followed.  If  the 
patient  has  the  card  described  and  presents  it  to 
the  doctor  he  consults  or  the  hospital  he  enters, 
it  should  be  incumbent  upon  one  of  them  to 
notify  the  first  operator  of  the  findings  at  the 
second  operation.  This  courtesy  might  easily  be 
estabhshed  by  a  mutual  understanding. 
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THE   THREE-FORCEPS    AND    FOUR-FORCEPS    KNOT 

Bv  ROBERT  EMMET  FARR,  M.D.,  F.A.C.S.,  Minneapolis 


IN  the  tying  of  ligatures,  during  a  surgical 
operation,  it  is  desirable  to  use  methods  which 
conserve  ligature  material,  eliminate  handling 
of  the  ligatures  by  the  gloved  hands,  facilitate 
tying  in  deep,  narrow  cavities,  and  possess  the 
attribute  of  speed.  The  forceps  tie  described  by 
Grant,  in  Surgery,  Gynecology  and  Obstet- 
rics, May,  1918,  page  559,  possesses  these 
attributes  to  a  greater  degree  than  does  any 
method  with  which  I  am  familiar.  The  method 
of  Grant  is  shown  in  Figures  a,  b,  c,  and  d,  Plate 
I.  To  complete  the  knot  the  forceps  in  the 
operator's  right  hand,  Figure  b,  Plate  I,  is  placed 
beneath  the  ligature  instead  of  above  it. 

The  methods  which  I  have  devised,  namely  the 
"three-forceps"  tie  and  the  "four-forceps"  tie, 
are  illustrated  in  Plates  II  and  III,  and  are  sim- 
ply an  amplification  of  the  method  of  Grant. 


THE  THREE-FORCEPS  TIE 

The  "three-forceps"  tie  utilizes  the  assistant's 
hand,  one  of  which  is  usually  free.  The  technique 
is  as  follows:  After  the  first  portion  of  the  Grant 
knot  'is  tied,  the  assistant  presents  the  forceps, 
Figure  a,  Plate  II,  preferably  with  the  point 
directed  toward  the  operator's  face.  The  operator 
then  loops  the  ligature  about  the  assistant's  for- 
ceps. Figure  b,  Plate  II,  and  "feeds"  the  short 
end  of  the  ligature  to  the  assistant,  Figure  c, 
Plate  II.  The  assistant  then  simply  makes  taut  the 
short  end.  Figure  d,  Plate  II,  while  the  operator 
draws  the  ligature  over  the  end  of  the  assistant's 
forceps  and  forces  the  knot  home.  In  working  in 
deep  cavities,  the  operator  may  assist  in  complet- 
ing the  knot  by  making  pressure  upon  the  short 
end  of  the  ligature  with  the  needle  holder,  which 
he  holds  in  his  right  hand.  Figure  d,  Plate  II. 
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A.R.H. 


Plate  III 


THE  FOUR-FORCEPS  TIE 

The  '"four-forceps"  tie  is  simply  a  dupl'calion 
of  the  Grant  knot,  except  that  while  the  operator 
is  tying  the  first  portion  of  the  knot  the  assistant 
jirepares  fcr  the  second  step,  Figure  a,  Plate  III. 
Ey  the  tirre  the  cperator  has  completed  the  first 


half  of  the  knot,  Figure  b,  Plate  III.  the  assistant 
is  ready  to  grasp  the  short  end  and  complete  the 
knot,  Figure  f,  Plate  III.  In  case  it  is  thought 
advisable  to  lock  any  of  these  knots,  a  second 
revolution  of  the  ligature  may  be  made  aboutlhe 
forceps. 
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THE    USE    OF    DOUBLE    THREAD    IN    SURGICAL    WORK 

By  KENELM  H.  DIGBY,  M.B.,  B.S.  (Lond.),  F.R.C.S.  (Eng.),  Hoxg  Kong,  China 

Ho  Tung  Professor  of  Clinical  Surger>'.  University  of  Hong  Kong;  Honorary  Visiting  Surgeon,  Government  Civil  Hospital,  Hong  Kong 


IT  is  a  good  general  principle  that  the  less  the 
lingers  touch  the  wound,  the  needle,  or  the  su- 
tures during  an  operation  the  better.  Rubber 
gloves  are  not  complete  protection  against  hand 
infection.  Even  if  a  new  pair  of  gloves  is  used  for 
each  operation,  there  is  risk  of  puncture  if  needle 
and  thread  are  manipulated  by  the  surgeon's 
finger.  It  is  unpleasantly  surprising  to  find  how 
often  gloves  leak  when  tested  after  operation. 

Where  suppuration  would  be  especially  danger- 
ous, as  in  certain  operations  upon  bones  and 
joints,  it  has  always  been  found  that  a  ''no  hand 
touch"  technique  has  had  to  be  adopted.  In 
performing  intestinal  anastomoses  the  gloves  of 
the  surgeon  should  not  touch  the  needle  or  the 
thread  which  have  picked  up  infection  from  the 
bowel.  And  even  in  such  clean  straightforward 
operations  as  those  for  inguinal  hernia,  sepsis 
occurs  in  a  very  small  but  still  definite  percent- 
age of  cases.  So  that  if  ''no  hand  touch"  tech- 
nique can  be  simplified  and  improved  so  as  to  be 
less  time-consuming  and  tedious,  there  is  little 
doubt  that  it  will  come  to  be  employed  to  a 
greater  extent,  although  the  value  of  tactile  sensa- 


tion will  always  necessitate  the  direct  use  of  the 
gloved  hand  in  many  operative  procedures. 

A  great  step  in  the  simplification  of  the  "no 
hand  touch"  technique  has  been  the  rapid 
method  of  tying  a  reef  knot  by  the  use  of  forceps 
only,  which  was  first  described  by  Grant. ^  The 
present  note  puts  forward  the  use  of  double 
thread  as  another  means  of  facilitating  and  ex- 
pediting the  procedures  in  "no  hand  touch"  tech- 
nique. 

The  needle  held  by  a  pair  of  pressure  forceps  is 
threaded  with  a  fine,  soft  ligature  held  in  a  pair  of 
dissecting  forceps  (Fig.  i). 

The  thread  is  then  doubled  by  making  the  two 
parts  of  equal  length  and  grasping  their  free  ends 
in  another  pair  of  pressure  forceps  (Fig.  2). 

The  first  stitch  is  made  and  the  double  thread 
pulled  through  except  for  the  last  half-inch.  The 
pressure  forceps  is  then  removed  from  the  free 
ends. 

A  reef  knot  is  then  tied  by  a  slight  modification 
of  Grant's  method.  Dissecting  forceps  are  placed 
on  the  short-ends  side  of  the  long,  double  thread. 

'  Grant.  Surc,  (_;ynec.  &  Oust.,  xxvi,  55g. 
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The  forceps-borne  needle  with  the  long  double 
thread  is  next  swept  in  a  loop  round  the  dissect- 
ing forceps  (Fig.  3),  which  is  then  at  once  made  to 
grasp  the  extremities  of  the  short  ends. 

The  first  part  of  the  reef  knot  is  then  drawn 
tight  by  pulling  with  the  dissecting  forceps  and 
the  pressure  forceps  (Fig.  4). 

Again  the  dissecting  forceps  are  placed  on  the 
short-ends  side  of  the  long  double  thread.  Once 
more  the  forceps-borne  needle  with  the  long  dou- 
ble thread  is  swept  in  a  loop  round  the  dissecting 
forceps  (Fig.  5),  which  is  then  at  once  made  to 
grasp  the  extremities  of  the  short  ends. 

The  second  part  is  then  drawn  tight  by  pulling 
with  the  dissecting  forceps  and  the  pressure  for- 
ceps, thus  completing  the  reef  knot  (Fig.  6). 

The  continuous  suture  is  next  carried  on  from 
left  to  right  (Figs.  7  and  8). 

Finally,  the  second  reef  knot  is  tied  much  as 
before.  Dissecting  forceps  are  placed  on  the 
short-loop  side  of  the  long  double  thread.  The 
forceps-borne  needle  with  the  long  double  thread 
is  swept  in  a  loop  around  the  dissecting  forceps 


(Fig.  g),  which  is  then  al  once  made  to  grasp  the 
short  loop. 

The  first  part  of  the  reef  knot  is  then  drawn 
tight  by  pulling  with  the  dissecting  forceps  and 
the  pressure  forceps  CFig.  10). 

Again  the  dissecting  forceps  are  placed  on  the 
short-loop  side  of  the  long  double  thread.  Once 
more  the  forceps-borne  needle  with  the  long  dou- 
ble thread  is  swept  in  a  loop  round  the  dissecting 
forceps  (Fig.  11),  which  is  at  once  made  to 
grasp  the  short  loop. 

The  second  part  is  drawn  light  by  pulling  with 
the  dissecting  forceps  and  pressure  forceps,  thus 
completing  the  terminal  reef  knot  (Fig.  12). 

The  use  ot  the  double  thread  is  especially  valu- 
able in  that  it  obviates  the  necessitv  of  direct 
handling  of  needle  and  thread,  and  that  surgeon's 
lingers  and  thumbs  can  be  kept  well  away  from 
the  wound,  thus  not  obscuring  his  vision  of  the 
part.  But  at  any  time,  even  if  direct  handling  of 
the  needle  and  suture  is  employed  to  some  extent, 
the  double  thread  method  has  one  great  virtue: 
the  needle  cannot  come  unthreaded. 
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FURTHER    OBSERVATIONS   IN    CORRECT    RHINOPLASTY^ 

By  lee  COHEN,  M.D.,  Baltimore,  Marvlaxd 

\\'ork  Done  at  the  Nose  and  Throat  Clinic,  Hebrew  Hospital,  Baltimore, 


OWING  to  the  increasing  interest  shown  by 
'■  rhinologists  in  correction  of  nasal  de- 
formities, one  no  longer  feels  impelled  to 
preface  a  discussion  of  this  kind  with  an  apology 
or  offers  reasons  for  doing  such  work.  Corrective 
rhinoplasty  now  takes  its  proper  place  in  surgery 
along  with  operations  for  strabismus  and  other 
facial  blemishes  which  detract  from  the  personal 
appearance  of  an  individual  and  cause  usually 
great  self-consciousness  and  much  mental  de- 
pression. 

In  several  previous  monographs  (2,3,4,  5)  prac- 
tically all  types  of  deformities  except  the  gross- 
Iv  over-sized  or  rhinomegalic  nose  were  discussed. 
It  shall,  therefore,  be  the  main  purpose  of  this 
paper  to  consider  the  management  of  such  a 
type. 

The  rhinomegahc  nose,  as  a  rule,  is  of  congenital 
origin,  and  often  many  members  of  the  same  fam- 
ily are  afflicted  with  misshapen  noses,  dispro- 
portionately large  in  comparison  with  other 
features  of  the  face.  Generally  both  bony  and 
cartilaginous  framework  are  affected.  The  over- 
size may,  however,  be  confined  to  either  portion 
alone.  Bony  enlargement  may  manifest  itself 
in  an  increased  dorsal  prominence,  with  or 
without  hump,  or  width  at  the  base  may  also  be 
greatly  exaggerated.  The  bridge  may  be  smooth- 
Iv  rotund,  or  it  may  at  the  same  time  be  beset 
with  ridges,  offsets  and  other  irregularities  due  to 
exostoses  following  trauma  in  early  life.  Then, 
too,  displacement"  from  the  middle  line  of  the 
face  may  exist,  as  a  result  of  complete  fracture 
of  the  nasal  bones. 

The  cartilaginous  nose  may  present  a  very 
broad  tip  with  flaring  alae,  or  a  drooping,  pointed, 
and  prominent  tip  with  flattened  ala?.  In  both 
instances  the  nostrils  appear  unduly  large,  being 
broad  in  the  first  instance,  very  long  and  narrow- 
in  the  latter.  The  very  long  nose  may  be  due 
mainly  to  increased  length  of  the  triangular 
cartilage  of  the  septum,  which  so  lowers  the 
columella  as  to  make  the  upper  lip  appear 
hideously  short;  or  the  wings  of  the  nose  may  also 
be   correspondingly   increased   in   length.     Dis- 

-  Correction  of  external  nasal  deformities  by  subcutaneous  method. 
Maryland  M   J..  1Q14.  Sept..  p.  3. 

^  Corrective  rhinoplasty.    Laryngoscope,  St.  Louis,  igi4,  June,  p.  i. 

*  External  nasal  deformities.    J.  Am.  M.  Ass.,  1916,  Dec. 

^  Bone  and  cartilage  grafting  in  the  correction  of  external  deformities 
of  the  nose.   South.  M.  J.,  1919,  March. 


placement  of  the  triangular  or  lateral  cartilages 
may  likewise  twist  the  tip  far  from  the  middle 
line  of  the  face. 

Very  many  of  these  patients  are  at  the  same 
time  greatly  hampered  by  defective  nasal  breath- 
ing, due  either  to  septal  deflection  or  to  a  nar- 
row^ed  vestibule  in  consequence  of  collapsed  alae, 
as  seen  in  the  long,  narrow  nose  with  drooping 
tip.  In  the  former  cases  I  perform  a  modified 
submucous  resection  several  weeks  prior  to  the 
plastic  operation;  while  in  the  latter,  reduction 
of  the  length  of  nose,  along  with  a  proper  eleva- 
tion of  the  tip,  suppUes  the  needed  breathing 
space.  Too  great  stress  cannot  be  laid  upon  the 
necessity  of  providing  always  suflicierit  breathing 
space.  The  rhinologist  is,  therefore,  far  better 
qualified  to  do  this  class  of  work  than  is  the 
general  surgeon. 

The  method  of  performing  a  submucous  resec- 
tion when  required  is  of  such  importance  as  to 
merit  special  consideration;  hence  the  employ- 
ment of  the  term  above,  modified  resection.  If 
the  greater  part  of  the  triangular  cartilage  is 
exsected,  as  is  done  by  most  operators,  the  proper 
support  will  be  found  wanting  when  we  come  to 
elevating  the  tip  and  shortening  the  nose.  For 
this  reason  it  is  my  custom,  after  undermining 
the  membrane  of  both  sides,  to  sever  the  con- 
nection of  the  cartilage  from  the  intermaxillary 
ridge  and  from  the  vomer  and  perpendicular  plate 
of  the  ethmoid,  leaving  the  attachment  to  the 
nasal'  bones  and  the  intercartilaginous  ridge 
intact.  Then  by  removing  enough  of  the  bony 
septum  in  the  rear  and  the  intermaxillary  ridge 
below,  sufficient  space  is  acquired  to  permit 
straightening  of  the  bowed  cartilage.  The 
deflection,  it  seems  to  me,  depends  upon  lack  of 
space  allowed  the  cartilage  by  too  great  an  en- 
croachment of  the  bony  septum  to  which  it  is 
attached,  much  in  the  same  manner  as  if  an  at- 
tempt were  made  to  place  a  1 6-inch  print  into  a 
12-inch  frame.  Where  a  thickening  exists  due 
to  localized  ecchondrosis,  in  order  to  straighten 
the  cartilaginous  septum,  excision  of  a  limited 
portion  may  be  necessary,  but  the  quantity  taken 
need  never  be  so  great  as  to  endanger  the  support 
for  the  work  to  follow.  In  some  instances  it  may 
also  be  found  necessary  to  make  a  number  of 
incisions  through  the  bent  cartilage,  in  order  so 

'  Read  before  the  Southern  Section  of  the  American  Laryngologi.al,  Rhinological,  and  Otological  Society,  Xew  Orleans,  Louisi.^na,  May  27,  1920. 
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Fig.  I.     Case  i,  profile. 

to  reduce  its  resiliency  as  to  obtain  a  straight 
septum  (in  the  way  a  decorator  makes  his  mold- 
ing flexible  to  conform  with  an  irregular  wall). 

This  method,  first  employed  as  a  preliminary 
to  plastic  operations,  has  proven  so  eminently 
satisfactory  that  it  has  been  adopted  by  me 
routinely  in  all  submucous  work. 

Having  experienced  no  infection  during  the 
past  4  years,  it  has  been  found  unnecessary  to 
alter  the  technique  of  preparing  the  field  for  oper- 
ation, described  in  previous  monographs.  A 
former  existing  feeling,  however,  that  some  of 
these  cases  might  with  acivantage  be  operated 
upon  under  local  anaesthesia,  has  given  way  to 
the  firm  belief  that  ether  anaesthesia  is  always  to 
be  preferred. 

In  order  to  make  clear  each  step  of  the  pro- 
cedure, we  will  take  a  typical  case  for  considera- 
tion, discussing  it  in  detail;  then  follow  with 
photographs  of  and  brief  remarks  regarding 
other  cases  operated  upon. 

Case  i.  Miss  A.  L.,  age  40.  Complaint,  difficult  nasal 
breathing  and  dripping  of  much  mucus  from  posterior 
nares  into  throat.  Since  earliest  childhood  she  has  been 
subjected  to  ridicule  on  account  of  the  unusual  size  and 
shape  of  her  nose.  At  age  of  12  she  suffered  a  severe 
infection,  following  an  attempt  which  she  made  to  raise 
and  change  direction  of  the  tip  by  introducing  hairpins 
into  each  of  her  nostrils. 


Fig. 


Case 


I.  tront  view. 


The  nasal  obstruction,  due  to  marked  septal  deflection, 
was  corrected  by  a  modified  submucous  resection,  3  weeks 
prior  to  plastic  operation. 

The  external  deformity,  3'ou  will  obser\-e,  consisted  in 
a  grossly  oversized  and  deformed  nose,  affecting  bony 
as  well  as  cartilaginous  portion.  A  hump  of  considerable 
size,  inclined  toward  the  left,  surmounted  the  bony  dorsum, 
where  also  existed  several  ridges  and  irregularities.  The 
tip  was  very  broad  and  drooped  considerably  below  the 
lower  edges  of  the  ak^.  Flaring  alae,  large  nostrils,  and  a 
decided  depression  where  the  bony  and  cartilaginous  nose 
joined  on  the  right  side  of  the  middle  line  complete  the 
description  of  one  of  the  largest  and  worst  formed  noses  I 
had  yet  endeavored  to  correct. 

It  was  decided  to  attempt  the  entire  correction  in  one 
operation,  under  ether,  of  course. 

/.  Preliminary  incisions  for  undermining. 
Through  incisions  within  the  vestibule,  one  on 
either  side,  just  below  and  parallel  with  the 
attachment  of  the  upper  lateral  cartilages  to  the 
edges  of  the  pyriform  opening,  the  entire  skin 
over  the  bony  nose  was  undermined.  These 
incisions  were  joined  over  the  dorsum  and  ex- 
tended laterally  down  to  the  very  root  of  the  nose, 
thus  severing  completely  the  bony  and  car- 
tilaginous attachments. 

2.  Smoothing  of  dorsum.  A'l  ridges  and 
irregularities,  except  the  hump  proper,  were 
made  smooth  by  means  of  a  coarse  rasp. 

J.  Removal  of  hump  and  reduction  of  height 
of  nose.    With  saw.  introduced  first  on  one  side 


Fig.  3.     Case  2,  profile. 


Fig.  4.     Case  2,  front  view. 
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Fig.  5.     Case  3. 


Fig.  6.     Case  3. 


and  then  on  the  other,  the  nasal  bones  were 
severed  at  their  attachment  to  the  nasal  processes 
of  the  superior  maxillae  and  from  the  bony  septum. 
Then  by  infracting  their  attachment  to  the  frontal 
bone  above,  the  entire  bony  nose  was  fully  mo- 
bilized, thus  permitting  the  prominent  lower 
ends  of  the  nasal  bones  (the  real  cause  of  the 
hump)  to  be  depressed  in  such  manner  as  com- 
pletely to  eradicate  the  humped  appearance. 

To  lower  the  plane  of  the  dorsum  still  further 
a  considerable  portion  of  the  upper  edges  o'  both 
nasal  processes  was  removed  with  the  coarse 
rasp,  so  enabling  the  nasal  bones  to  drop  below 
their  origina  level.  The  advantage  of  this 
method  over  the  one  commonly  employed  — ■ 
that  of  sawing  off  and  taking  away  the  existing 
hump  is  quite  obvious.  I  have  observed  that 
where  this  latter  procedure  has  been  employed, 
the  dorsum  of  the  nose  appears  broader  and 
flatter,  having  lost  the  smooth  rotund  out- 
line of  the  normal  nose. 

4.  Shortening  the  nose  and  elevating  the  tip. 
A  V-shaped  section  o';  the  entire  thickness  of  the 
septum,  which  included  the  lower  edge  of  the 
triangular  cartilage  and  part  of  the  subseptum, 


directly  below,  was  removed.  The  base  of  this 
section  was  placed  beneath  the  dorsum  just  above 
the  tip,  and  the  apex  at  the  anterior  nasal  spine. 
The  removal  of  this  section  is  best  accomplished 
by  transfixing  the  septum  with  a  straight-pointed, 
double-edged  knife,  making  two  diverging  in- 
cisions from  the  anterior  spine,  and  then  con- 
necting these  two  incisions  by  one  parallel  with 
the  bridge  of  nose. 

The  extent  of  the  elevation  of  the  tip  is  in 
direct  proportion  to  the  width  of  this  section  at 
its  base.  Hence,  a  careful  estimation,  by  accurate 
measurement,  must  be  made  beforehand,  in 
order  to  obtain  the  required  position  of  the  tip. 
The  gap  thus  made  in  the  septum  was  closed  with 
sutures  of  black  silk, — two  deep  mattress  sutures 
extending  through  the  triangular  cartilage,  close 
to  the  dorsum  above  and  through  the  columna 
below,  one  being  tied  on  each  side  of  the  colum- 
nella.  Three  or  four  mucocutaneous  sutures  on 
each  side  closed  the  wound  edges  completely. 

Similar  but  smaller  V-shaped  sections  were 
removed  from  the  upper  lateral  cartilages,  one 
on  each  side,  the  bases  of  these  meeting  at  the 
middle  line  of  the  nose.    The  initial  incisions,  at 


I  a?e  4. 


Fig.  8.     Case  .s- 
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Fig.  9.     Case  6 


the  junction  of  the  upper  lateral  cartilages  with 
the  pyriform  opening,  were  utilized  as  the  upper 
arms  of  these  sections,  making  but  one  additional 
incision  necessary  on  each  side  for  this  purpose. 
Sutures  in  this  situation  have  not  been  found 
necessary,  the  wound  edges  being  held  together 
with  adhesive  dressing,  the  type  of  which  will  be 
described  later. 

5.  Reduction  of  width  of  cartilaginous  nose  and 
tip.  With  a  double-edged,  pointed  knife,  curved 
on  the  flat,  punctured  incisions  were  made 
through  the  cartilages  and  the  lining  membrane, 
from  within,  one  on  each  side  of  and  parallel 
with  the  septum.  The  point  of  the  knife  was 
introduced  3  millimeters  from  the  lower  edge  of 
the  alae  and  pushed  upward,  undermining  the 
skin  in  its  passage,  and  continuing  until  the  point 
of  the  knife  met  with  no  resistance;  in  other 
words,  until  the  undermined  area  thus  made 
joined  with  the  sections  prev-iously  removed  from 
the  upper  lateral  cartilages.  This  undermined 
area  was  further  sUghtly  increased  laterally  to 
accommodate  one  blade  of  the  punch-forceps, 
the  other  blade  being  introduced  into  the  nostril. 
With  these  forceps  so  placed,  a  strip  of  the 
cartilage  with  its  lining,  5  millimeters  wide,  was 
removed,  thus  reducing  the  width  of  the  nose, 
including  the  tip,  i  centimeter.  Here  also  we 
rely  upon  our  adhesive  dressing  to  hold  the 
wound  edges  together. 

6.  Final  dressing  of  the  nose.  The  vestibule 
was  then  packed  lightly  with  iodoform  tape  (nu- 
gauze,  one-half  inch),  and  adhesive  strips  (shown 
in  Fig.  5,  at  left)  were  so  appUed  as  to  compress 
the  tip  and  support  the  entire  cartilaginous  nose. 
This  type  of  dressing  also  serves  to  bring  together 
all  the  wound  edges  in  the  cartilaginous  nose 
wherein  sutures  were  not  employed,  and  usually 
remains  4  or  5  days.  After  this  time  the  type  of 
dressing  shown  in  Figure  5,  at  right,  is  substituted 
as  a  safeguard  against  sagging  of  the  tip,  and  is 
utilized  for  about  4  weeks,  changing  it  every  4 


Fig.  10.     Case  6. 

or  5  days.    Of  course,  over  these  adhesive  dress- 
ings the  usual  saddle  splint  is  apphed. 

In  all  these  cases  one  must  carefully  outline 
the  plan  of  procedure  and  estimate  by  meas- 
urement the  exact  extent  of  the  alteration  in- 
tended. The  task  in  Case  i  was  to  lower  the 
dorsal  plane  at  least  three-eighths  inch,  smooth 
all  irregularities  and  remove  the  hump;  to 
elevate  the  tip  and  reduce  its  width  i  centimeter. 
Finally,  the  entire  nose  was  to  be  shortened  at 
least  one-half  inch.  Accurate  measurements 
were  obtained  by  making  the  copper  saddle 
splint  one-half  inch  shorter  than  the  nose,  and 
the  depth  of  the  splint  three-eighths  inch  less 
than  the  height  of  the  bridge;  then  to  reduce 
the  nose  to  conform  with  size  of  the  splint.  The 
punch-forceps,  which  remove  strips  of  cartilage 
5  millimeters  in  width,  serve  as  a  measure  for 
the  necessary  narrowing  of  the  tip. 

Case  2,  Mr.  M.,  and  Case  3,  Mr.  B.,  a  discharged 
soldier,  were  done  in  e.xactly  the  same  manner  as  was 
Case  I,  one  operation  being  required  for  submucous  re- 
section and  one  for  plastic  correction. 

Case  4.  Miss  B.  required  no  submucous  resection,  the 
entire  result  hav-ing  been  obtained  in  one  operation. 

Case  5.  Mr.  J.,  in  addition  to  the  oversize,  had  a 
marked    lateral    displacement    and    a    more    pronounced 


Fig.  II.     Case  7. 
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hump,  following  fracture  in  foot-ball  game.  A  preliminary 
submucous  resection  was  done,  followed  by  two  plastic 
operations;  the  first  to  restore  form  and  position  to  the 
nose,  the  second  to  reduce  and  elevate  the  tip.  This  case 
illustrates  the  evil  resulting  from  failure  to  set  properly 
the  fractured  nose  immediately  following  injury. 

Case  6.  Miss  K.  K.  Presented  a  hump  nose  with  a  very 
deep  notch  above,  and  a  flattened  and  depressed  tip,  mak- 
ing the  upper  lip  very  short.  First,  a  submucous  resection 
to  restore  nasal  breathing;  second,  after  removing  hump 
with  saw,  a  graft  taken  from  the  seventh  rib,  consisting 
of  two-thirds  bone  and  one-third  costal  cartilage,  was 
inserted  through  incision  made  within  the  left  vesti- 
bule. This  graft  extended  from  the  nasal  notch  above  to 
the  tip  below,  and  furnished  a  perfectly  straight  profile. 


The  extreme  tip  of  the  nose,  however,  sagged  below  the 
end  of  the  graft  and  appeared  flattened  as  well.  For  this 
reason  a  second  plastic  procedure  was  needed.  The  tip 
was  brought  up  and  made  fast  by  two  mattress  sutures  to 
the  lower  cartilaginous  end  of  the  rib  graft. 

Case  7.  Dr.  I.  This  case  of  saddle  nose  is  shown  for 
the  purpose  of  illustrating  the  importance  in  submucous 
work,  of  always  leaving  as  much  triangular  cartilage  as 
possible  for  support  of  the  nose.  Patient  came  into  my 
hands  about  a  year  after  having  had  a  submucous  resec- 
tion performed  in  a  neighboring  city.  The  result  here 
shown  was  obtained  in  one  operation,  bj'  the  insertion  of 
a  graft  from  the  seventh  rib.  .\11  dressings  and  splint  were 
discontinued  in  10  days,  and  the  patient  returned  to  his 
home  in  North  Carolina  2  weeks  after  operation. 


FOREIGN    BODY   IN   THE    (ESOPHAGUS 

By  a.  L.  BLESH,  AI.D..  F.A.C.S.,  Oklahoma  City,  Oklahoma 


A  FEMALE  child,  age  3  years  and  6  months, 
was  brought  to  the  hospital  with  the  fol- 
lowing history: 

Since  birth  the  child  has  had  dift'iculty  in  swallowing, 
especially  solids.  While  at  play  24  hours  before,  she  swal- 
lowed a  ^%  inch  steel  ball-bearing,  since  which  time  she 
has  been  unable  to  swallow  anything,  even  water  regurgi- 
tating. A  roentgenogram  (Fig.  i)  shows  the  foreign  body 
lodged  in  the  lower  third  of  the  oesophagus. 

The  following  technique  was  used  in  removing  the 
foreign  body:  The  distal  rounded  end  of  a  stomach  tube 
was  cut  and  the  funnel  removed.  The  funnel  end  of  the 
tube,  which  flared  somewhat,  was  passed  down  to  the 
foreign  body.  To  the  cut  tip  of  the  tube  was  attached 
an  ordinary  piston  from  a  150  cubic  centimeter  bladder 
syringe.  Strong  suction  was  applied  and  the  tube  was 
slowly  withdrawn.  The  ball  would  cling  to  the  tube  until 
it  reached  the  pharyngeal  muscles  when  it  would  be  dis- 
lodged by  muscle  spasm.  This  happened  several  times  when 
it  was  decided  to  anaesthetize  the  patient.  The  ball  was 
then  withdrawn  at  the  first  attempt 

This  case  is  reported  for  the  following  reasons: 

1.  To  describe  the  simple,  yet  novel  and  effec- 
tive method  of  removing  a  foreign  body  from  the 
oesophagus. 

2.  To  record  a  case  having  an  anomalous  and 
relatively  rare  condition  of  congenital  stricture 
of  the  oesophagus. 


Fig.  I.    Roentgenogram  showing  foreign  body  lodged  in 
lower  third  of  oesophagus. 
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REMOVAL    OF    MISSILE    FROM    THE    RIGHT   VENTRICLE    OF    THE 

HEART    WITH    RECOVERY 

By  W.  H.  LUCKETT.  :M.D..  I.A.C.S.,  New  York  City 


THIS  case  is  reported  simply  as  a  matter  of 
record  and  in  further  illustration  of  the 
fact  that  the  heart  is  by  no  manner  of 
means  the  deUcate  organ  it  was  formerly  pre- 
sumed to  be. 

H.  C,  age  19,  was  admitted  to  the  Harlem  Hospital, 
July  20,  1919,  with  the  following  history: 

The  father  died  from  unknown  cause,  the  mother  is 
alive.  The  patient  had  measles  in  childhood  and  derma- 
titis venenata  4  months  ago. 

The  patient's  husband  shot  her  just  before  admission; 
vomited  blood.  Physical  examination  shows  a  young  adult 
female,  black,  well-nourished,  and  acutely  ill.  The  head 
is  normal  in  size,  shape,  and  contour.  The  eyes,  ears,  and 
nose  are  normal.  The  mouth  and  neck  are  negative.  The 
chest  is  symmetrical  and  well  developed;  there  is  a  pene- 
trating wound  in  iirst  intercostal  space  of  the  left  side, 
about  three-fourths  of  an  inch  from  the  sternum.  Around 
the  wound  is  a  fairly  large  area  of  subcutaneous  emphy- 
sema, and  a  superficial  seton  wound  2  inches  long  in  the 
left  lumbar  region,  posteriorly.  Examination  of  the  lungs 
shows  decreased  breath  sounds  on  the  left  side.  No 
pneumothorax  is  apparent  as  yet.    The  breathing  is  more 


labored  than  normal  and  painful.  Examination  of  the 
heart  was  nega'ive. 

The  pulse  was  fairly  rapid  but  of  good  quality.  The 
abdomen  was  negative,  extremities  negative,  reflexes  nor- 
mal. 

With  oxygen  injection  in  the  abdomen,  an  X-ray  picture 
was  taken  by  Dr.  W.  H.  Stewart  who  reported  a  missile  in 
the  heart.  This  was  verified  by  fluoroscopy  which  showed 
the  missile  pulsating  with  the  heart.    (Fig.  i.j 

Operation,  July  28,  igig,  with  nitrous  oxide  and  ether 
by  inhalation  anaesthesia,  ether  by  open  mask.  A  5-inch 
(Fig.  2)  sixth  intercostal  space  thoracotomy  was  done, 
and  the  wound  held  open  by  a  Tuftier  rib  spreader.  The 
pleural  cavity  was  totally  free  from  blood;  the  missile  was 
faintly  palpated  in  right  side  of  the  heart  near  the  apex. 
.\n  incision  3  inches  long  was  made  in  pericardium  on  the 
left  side  and  was  held  open  by  linen  traction  sutures.  The 
pericardial  cavity  was  absolutely  free  from  blood.  The 
heart  was  delivered  through  the  pericardial  incision  and 
rotated  forward  from  right  to  left  and  upward.  The  heart 
was  firmly  grasped  by  two  Allis  clamps,  one  on  either 
side  of  the  missile,  about  i  inch  apart.  An  incision  three- 
fourth  of  an  inch  long  and  about  one-fourth  inch  deep  was 
made  through  the  wall  of  the  right  ventricle  down  to  the 
apex  of  the  missile  which  was  grasped  by  an  artery  clamp 
and  extracted  (Fig.  3).  The  incision  into  the  heart  bled 
only  scantily  until  the  missile  was  extracted  when  it  was 


Fig.  I .  Thirty-two  caliber  revolver  bullet  in  heart.  Note 
duplication  of  bullet  shadow  which  is  due  to  cardiac  pulsa- 
tions. Distinct  outlines  of  abdominal  organs  and  diaphragm 
due  to  oxygen  injection  into  abdominal  cavity. 


Fig.  2.    Untouched  photo  of  patient.    Note  cicatrix. 
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Fig.  3.    Intercostal  wound  held  open  by  Tuffier  rib  spreader.     Pericardial  wound 
held  open  by  linen  traction  sutures. 


followed  by  a  profuse  haemorrhage,  spurting  with  each 
cardiac  impulse.  Three  deep  catgut  sutures  were  placed 
in  the  heart  to  close  the  wound,  and  Allis  clamps  were  re- 
moved when  the  upper  angle  of  the  wound  bled  freely. 
This  was  controlled  by  a  fourth  suture  in  '  le  heart.  The 
pericardial  cavity  was  sponged  of  all  bloo  .  The  pericar- 
dium was  closed  by  catgut  sutures,  a  small  opening  being 
left  at  the  lower  angle  of  wound  for  drainage  into  pleural 
cavity.    Thoracotomy  wound  closed  without  drainage. 

The  patient  left  the  operating  table  in  most  excellent 
condition  and  remained  so  until  the  fourteenth  day  when 
she  was  allowed  out  of  bed.  That  night  the  patient  con- 
tracted "a  cold"  and  the  next  day  had  a  severe  bronchitis. 
At  night  she  had  an  oedema  of  the  lungs  which  came  near 
causing  her  demise.  After  this  for  2  weeks  she  had  rather 
a  stormy  convalescence. 

On  August  5,  the  heart  was  markedly  displaced  to  the 
right;  area  of  cardiac  dullness  normal  in  limits.  The  heart 
was  regular  and  rapid.  The  rate  of  the  heart  and  radial 
pulse  were  equal.    Pericardial  friction  rales  were  heard. 

On  August  20,  the  heart  was  displaced  to  the  right,  the 
right  border  being  displaced  about  2.5  inches  to  the  right 
of  the  sternum.  It  was  regular  in  rate  and  rhythm  but  rapid. 
Lungs-breath  sounds  were  heard  anteriorly  over  the  apex 
to  the  second  interspace,  posteriorly  along  the  spine  to 
the  base;  moist  rales  were  present  in  the  interscapular 
region.  High  up  in  the  left  axilla  breathing  was  heard,  but 
very  faintly.  Tactile  fremitus  was  absent  over  mid  and 
lower  lobe.  X-ray  showed  a  collapsed  lung  with  pneumo- 
thorax and  fluid  in  the  left  pleural  cavity. 

The  upper  bullet  wound  had  been  discharging  pus  since 
before  the  operation.  The  posterior  angle  of  the  intercostal 
wound  was  opened  and  the  pleural  cavity  drained.  The 
fluid  culture  showed  staphylococcus.  The  pleural  cavity 
was  washed  out  with  Dakin's  solution  for  2  weeks,  when 
the  drain  was  removed  and  the  wound  allowed  to  close. 


.\n  X-ray  picture  in  September  showed  the  lung  fully 
expanded  and  the  patient  was  then  discharged. 

The  curious  part  to  one  not  familiar  with  the 
bizzare  movements  of  missiles  after  they  strike 
the  human  body,  is  how  the  missile  got  into 
the  heart.  The  patient  was  standing  in  the  erect 
position  and  was  shot  from  directly  in  front  with 
the  assailant  also  in  the  standing  position.  The 
seton  wound  in  the  left  side  is  horizontal  to  the 
vertical  axis  and  the  wound  in  the  first  intercos- 
tal space  seems  to  have  been  made  by  the  missile 
striking  the  skin  at  a  right  angle.  There  was  no 
blood  in  the  pleural  cavity  and  what  is  more 
there  was  no  blood  in  the  pericardial  cavity, 
neither  could  I  find  the  wound  of  entrance  of 
the  missile  into  the  heart.  The  facts  that  the 
missile  lay  in  such  a  position  to  the  wall  of  the 
heart,  that  the  depth  of  the  missile  one-fourth 
of  an  inch  from  the  surface,  the  length  of  the 
missile  (32  caliber),  one-half  inch  long,  together 
with  the  profuse  haemorrhage  after  extraction, 
lead  one  to  believe  that  the  base  of  the  bullet 
actually  jutted  into  the  cavity  of  the  ventricle. 

No  particular  conceit  should  be  delegated  by 
the  operator  to  himself  for  the  successful  out- 
come of  such  a  case.  If  a  case  of  heart  wound  is 
not  killed  outright,  it  should  withstand  operation 
by  any  experienced  surgeon  in  thoracic  surgery 
bold  enough  to  make  the  attempt. 


THE  JOHN  B.    MURPHY  MEMORIAL 

THE  September  number  of  Surgery,  Gynecology  and  Obstetrics  contained 
an  editorial  upon  the  proposed  memorial  to  the  late  Dr.  John  B.  Murphy.  This 
memorial,  which  in  form  is  to  be  a  hall  and  a  pantheon  for  and  to  American 
surgery,  will  be  given  to  the  American  College  of  Surgeons  and  will  be  maintained  by 
them  in  perpetuity. 

The  building  in  which  this  memorial  will  be  housed  will  be  open  to  the  surgeons  of 
the  United  States,  Canada,  and  other  countries  of  North  and  South  America.  Together 
with  the  administrative  offices  of  the  American  College  of  Surgeons,  it  will  represent  in 
America  what  the  Royal  College  of  Surgeons,  with  its  John  Hunter  Museum  and  Lib- 
rary, does  in  England — a  central  meeting  place  and  mecca  for  the  surgical  profession 
of  the  world.  In  addition  to  the  great  memorial  hall  for  the  accommodation  of  large 
scientific  meetings  of  national  and  international  scope,  this  home  of  surgery  will  con- 
tain meeting  rooms  for  smaller  surgical  societies.  It  will  maintain  for  all  of  the  profes- 
sion a  department  of  literary  research,  a  library  and  reading  rooms,  and  eventually  a 
comprehensive  working  surgical  museum. 

The  plan  of  the  John  B.  Murphy  Memorial  Association  to  make  the  American 
College  of  Surgeons  the  recipient  of  its  generous  gift  very  properly  links  the  name  of 
Murphy  for  all  time  with  a  responsible  organization  which  has  for  its  object  the  main- 
tenance and  advancement  of  the  science,  the  art,  and  the  ideals  of  the  surgical  profession 
of  the  Western  Hemisphere  —  an  organization  which  welcomes  to  its  Fellowship  every 
worthy  and  competent  surgeon  and  surgical  specialist. 

Few  readers  of  Surgery,  Gynecology  and  Obstetrics  can  fail  to  be  interested 
in  honoring  in  a  dignified  and  useful  manner  this  master  surgeon  of  our  generation. 

POPULAR    subscription 

The  cost  of  the  proposed  building  is  estimated  at  $500,000.  Of  this  amount, 
$100,000  have  been  pledged  by  one  of  those  most  interested.  The  balance  to  be  raised, 
$400,000,  has  been  allotted  by  the  Board,  $200,000  to  lay  friends,  and  $200,000  to 
professional  friends  and  associates  of  Dr.  Murphy.  To  raise  this  amount  from  the 
profession  will  necessitate  a  number  of  $5,000  subscriptions,  a  larger  number  of  $1,000 
pledges,  and  probably  one  thousand  $100  gifts. 

While  a  substantial  number  of  large  subscriptions  are  anticipated  in  the  near 
future,  the  Association  at  this  time  wishes  to  open  its  books  to  a  popular  subscription, 
the  unit  of  which  will  be  $100.  This  is  an  amount  that  is  within  the  reach  of  all  of 
the  lay  and  professional  friends  of  this  great  surgeon,  whose  memory  is  so  worthy  of 
honor. 

The  form  of  pledge  that  is  being  made  is  reproduced  on  advertising  page  8  of 
this  issue.  It  will  be  noted  that  no  immediate  payment  is  called  for,  and  the  amount 
promised  may  be  paid  in  installments. 

Of  the  140,000  physicians  of  the  United  States,  25,000  of  whom  are  surgeons,  and 
all  of  whom  have  profited  and  have  been  inspired  by  this  great  teacher,  are  there  not 
fifteen  hundred  who  will  contribute  some  multiple  of  $100  to  this  memorial? 

The  Executive  Board  wishes  to  express  its  appreciation  of  the  liberal  responses 
already  received  from  the  members  of  the  profession. 

Subscriptions  may  be  sent  to  the  President  of  the  Board,  Mr.  Edward  N.  Hurley, 
Room  13 14,  30  North  Michigan  Avenue,  Chicago. 
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BOOK    REVIEWS 


A  CRITIQUE  OF  NEW  BOOKS  IN  SURGERY 


SURGICAL  shock,  its  causes,  and  prevention  as 
well  as  its  treatment  has  been  the  cause  for 
much  speculation  and  study.  Probably  no  investi- 
gator either  here  or  abroad  has  given  this  treach- 
erous condition  more  serious  consideration  or  study 
than  Crile.  Although  his  theories  are  disputed  by 
some,  it  seems  to  the  reviewer  that  a  careful  consid- 
eration and  study  of  his  recent  rendition  will  con- 
vince many  of  the  doubtful.  Irrespective  of  the 
view  accepted  in  regard  to  shock,  the  technique  and 
theory  of  anoci-association,  must  be  received  with 
open  arms.    Brutal  operating  should  cease. 

in  a  preface  the  author  states  that  the  purpose 
of  this  monograph^  is  to  present  concisely  "the  prin- 
ciples upon  which  the  doctrine  of  anoci-association 
is  based  and  their  practical  application. "  The  vari- 
ous theories  of  shock  are  omitted.  Much  evidence 
and  data  were  obtained  by  practical  observation 
during  the  recent  war  and  as  the  author  states  in 
the  chapter  on  shock  and  e.xhausted,  anoci-associa- 
tion and  restoration  in  military  surgery:  "Our 
researches  on  animals  which  have  extended  through 
many  years,  have  included  experiments  covering 
every  cause  of  shock  and  exhaustion  except  those 
which  are  impracticable  on  account  of  their  cruelty. 
This  war,  however,  has  provided  ample  human 
material  to  make  good  the  deficiencies  in  laboratory 
researches  caused  by  due  consideration  for  the 
suffering  of  animals. " 

The  author  again  gives  a  comprehensive  review 
of  the  research  on  shock,  presenting  it  in  a  very 
convincing  and  attractive  way.  all  points  being 
verified  by  ample  check. 

The  principles  of  anoci-association  as  associated 
with  shock  and  operative  procedure  are  described  in 
detail.  The  text  is  in  the  usual  beautiful  style  which 
characterizes  the  writings  and  work  of  this  brilliant 
surgeon.  No  surgeon  may  call  himself  proficient 
unless  he  observes,  if  not  entirely,  at  least  to  a 
marked  degree,  the  axioms  laid  down  bv  the  author. 

J  A  \\. 

ALTHOUGH  the  treatment  of  syphilis  in  a 
■^~^  general  way  may  be  clearly  understood  by 
the  profession,  yet  the  many  details  such  as  the 


chemistry  of  arsphenamine,  definite  technique  for 
the  administration  including  dosage  in  children, 
and  plan  of  attack  in  different  types  of  the  disease 
are  vague  to  many.  The  recent  monograph  by 
Baketel-  surely  fulfills  a  long  wanted  necessity. 
The  text  is  brief  yet  covers  the  subject  completely. 
The  chapters  on  the  history  and  chemistry  of  ars- 
phenamine, the  chemotherapy  of  arsenic  com- 
pounds, and  the  treatment  of  syphilis  of  the  central 
nervous  s^^stem,  deserv^e  especial  mention.  The 
mixed  treatment  is  discussed  and  plans  for  mercury 
treatment  given  in  detail.  The  text  is  well  illus- 
trated and  the  book  deserves  a  place  in  the  library 
of  not  only  the  surgeon  but  of  any  of  the  profession 
who  are  called  upon  to  treat  or  observe  the  treat- 
ment of  this  plague  of  mankind.  J. AW. 

k 

THE  past  four  years  has  shown  a  marked 
increase  in  our  economic  exchanges  with 
the  world  at  large.  Today  there  is  scarcely  a  port 
or  nation  where  the  American  soldier  or  sailor  may 
not  be  seen.  Mandates  are  being  urged  upon  us. 
If  the  medical  profession  is  to  keep  step  with  our 
economic  and  political  advance,  it  behooves  us  to 
become  familiar,  at  least  to  a  certain  extent,  with 
the  diseases  peculiar  to  distant  climes.  Certain 
surgical  conditions  may  be  found  the  world  over, 
yet  one  is  interested  to  know  that  appendicitis  is 
comparatively  rare  in  Egypt.  In  one  hospital  only 
2  2  cases  came  to  operation  in  a  series  of  1716  surgi- 
cal cases  in  the  year. 

In  a  monograph  by  Madden^  the  surgery  peculiar 
to  Egypt  is  presented  in  a  very  brief  and  unique 
way.  The  author  gives  the  experience  of  20  years 
of  surgical  work  in  Egypt,  endeavoring  to  describe 
the  essentially  Egyptian  conditions  in  detail,  and 
points  out  wherein  Egyptian  surgery  differs  from 
the  present  day  English  surgical  practice.  Especial 
attention  is  given  to  those  pathological  conditions 
which  are  prevalent,  such  as  bilharzial  infection, 
syphilis,  madura  foot,  various  parasitic  diseases, 
elephantiasis,  splenomegaly,  and  rhinoscleroma. 
The  text  is  well  illustrated  and  of  decided  interest 
to  the  surgeon  who  wishes  to  familiarize  himself 
more  or  less  with  oriental  surgery.  J.A.W. 


iSuKGicAL  Shock  and  the  Shockless  Operation  Through  .\noci- 
AssociATiON.  By  George  W.  Crile,  M.D.,  and  William  E.  Lower,  M.D. 
2d  ed.  thoroughly  revised  and  rewritten.  Philadelphia  and  London: 
W.  B.  Saunders  Company,  1920. 


2The  TRE.A.TMENT  OF  SYPHILIS.  By  H.  Sheridan  Baketel,  AM.,  M.D. 
New  York:  The  Macmillan  Company,  1920. 

'The  Surgery  of  Egypt.  B/  Frin'^  Cole  Madden,  O.B.E.,  M.D. 
(Melb),  F.R.C.S.  (Eng.),  Cairo:  The  Nile  Mission,  igig. 
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AMERICAN   COLLEGE   OF   SURGEONS 


NEW    CONSTITUTION 


AND   BY-LAWS   OF   BRIDGEPORT  HOSPITAL   OF 
WIDE   INTEREST 


THE  program  of  hospital  standardization,  as 
it  proves  itself  to  be  of  constructive  value 
among  hospitals,  is  now  being  reflected  in 
new  constitutions  and  by-laws  of  hospitals.  Such 
progress  is  purely  at  the  initiative  of  the  hospitals, 
but  it  indicates  the  depth  to  which  the  minimum 
standard  of  the  College  has  penetrated.  It  means 
really  a  service  in  hospitals  which  shall  command 
more  confidence  and  good  will  on  the  part  of  the 
public  for  hospitals  than  has  ever  been  true  before 
in  history. 

The  Bridgeport  Hospital  at  Bridgeport,  Con- 
necticut, has  recently  adopted  a  new  staff  organ- 
ization, constitution,  and  by-laws.  The  following 
articles  from  this  reorganization  will  be  of  interest 
to  every  one  who  has  to  do  with  hospitals. 

ARTICLE  H 

Membership.  Membership  upon  the  staff  shall 
be  restricted  to  physicians  and  surgeons  who  are 
competent  in  their  respective  fields  and  are 
worthy  in  character  and  in  matters  of  professional 
ethics.  The  staff  shall  be  governed  by  the  code  of 
ethics  of  the  American  Medical  Association.  No 
physician  or  surgeon  who  divides  fees  under  any 
guise  whatever,  according  to  the  standard  of  the 
American  College  of  Surgeons,  shall  be  eUgible 
for  the  Staff  in  any  capacity. 

ARTICLE  rv 

Objects.  The  objects  of  this  general  staff  organization  are : 
..   The  improvement  of  hospital  practice  by  definite 
placing  of  responsibility  for  prompt  and  proper  decision 
upon  all  questions  which  may  arise. 

2.  The  promotion  of  co-operative  and  group  study  of 
cases. 

3.  The  holding  of  regular  meetings  for  the  study  and 
discussion  of  medical,  surgical,  and  scientific  questions 
relative  to  hospital  work,  and  the  presentation  of  papers 
thereon. 

4.  The  general  discussion  of  matters  affecting  staff  or 
hospital  welfare  by  the  entire  staff,  furnishing  a  basis  of 
knowledge,  opinion,  and  advice  upon  which  the  directing 
staff  and  the  efficiency  committee  may  draw  if  they  so 
desire. 

5.  The  restriction  of  all  privileges  regarding  admission 
of,  operating  upon,  and  care  of,  patients  in  any  part  of  the 
hospital  to  those  physicians  and  surgeons  responsible  to  the 
hospital,  who  are  appointed  to  the  general  staff  by  the 


board  of  directors  upon  recommendation  by  the  efficiency 
committee. 

Exception  I.  Consultants.  Any  physician  or  surgeon 
may  be  invited  by  any  member  of  the  general  staff  to 
operate  upon  or  care  for  any  patient,  provided  that  mem- 
ber requests  in  writing  and  receives  permission  therefor 
from  the  medical  superintendent  of  the  hospital  and  from 
the  chairman  of  the  efficiency  committee,  and  provided 
further  that  such  member  agrees  to  be  responsible  for  all  the 
work  of  the  man  invited,  as  for  his  own. 

Exception  2.  Emergencies.  In  exceptional  cases,  the 
medical  superintendent  of  the  hospital  may  extend  to  a 
member  of  the  staff  of  any  other  hospital  upon  his  written 
request  with  reasons  therefor,  the  corresponding  privilege 
of  his  own  hospital.  In  such  a  case  the  medical  superin- 
tendent of  the  hospital  shall  assume  the  responsibility  to 
the  hospital  for  the  patient,  and  shall  transmit  the  request 
■  to  the  efficiency  committee  for  approval  later. 

Exception^.  Permits.  The  medical  superintendent  may 
permit  a  limited  number  of  physicians  and  surgeons  (not  to 
exceed  30),  not  members  of  the  staff,  to  care  for  patients  in 
private  rooms  and  semi-private  wards  only,  under  the 
following  conditions: 

The  physician  shall  applj^  for  such  a  permit  to  the  medical 
superintendent  upon  a  suitable  form: 

1.  Specifying  not  more  than  three  departments  under 
which  he  wishes  to  work,  viz.,  major  and  minor  surger}', 
minor  surgerj^,  medicine,  neurology,  ophthalmology, 
otologic  rhinology  and  larj'ngology,  oral  surger>%  major 
and  minor  obstetrics,  minor  obstetrics,  pediatrics,  der- 
matology; 

2.  Declaring  himself  competent  to  work  in  these  depart- 
ments; 

3.  Subscribing  to  Article  II  as  to  eligibilitj''; 

4.  Declaring  himself  subject  to  the  direction  of  the  heads 
of  departments  under  which  he  works,  and  responsible  to 
the  hospital  for  all  patients  under  his  care; 

5.  Agreeing  to  be  subject  to  the  same  rules  as  staff 
members,  including  attendance  at  general  staff  meetings; 
and 

6.  Agreeing  to  send  to  the  hospital  not  less  than  three 
private  patients  every  six  months.  Such  application  for 
permit,  when  signed  by  the  applicant,  shall  be  placed  at 
the  foot  of  the  waiting  list. 

When  a  vacancy  in  the  permit  list  occurs,  the  medical 
superintendent  will  present  the  first  application  on  the 
waiting  list  to  the  efficiency  committee  who  will,  after  con- 
sultation with  the  directing  staff,  transmit  it  with  recom- 
mendation for  approval  or  disapproval  in  whole  or  in  part 
to  the  executive  committee  of  the  directors.  If  approved 
by  the  latter,  the  medical  superintendent  shall  issue  to  the 
applicant  written  permission  to  care  for  private  patients 
in  the  departments  approved,  which  will  be  valid  until  re- 
voked, and  shall  post  his  name,  with  the  departments  in 
which  he  is  permitted  to  work,  at  the  bottom  of  the  permit 
list  in  the  staff  room . 
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SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


This  permission  may  be  revoked  by  the  executive  com- 
mittee of  the  directors  upon  recommendation  of  the 
efficiency  committee  at  an\-  regular  meeting.  In  such  a  case 
the  medical  superintendent  shall  immediately  send  to  the 
permit  holder  written  notice  that  his  permit  is  revoked, 
shall  erase  hi  s  name  from  the  permit  list,  and  shall  present 
the  next  application  to  the  efficiency  committee. 

Xo  physician  whose  permit  is  revoked  shall  apply  again 
within  one  year  for  any  privileges  of  the  hospital. 

The  efficiency  committee  should  apportion  the  permits 
among  the  different  departments  so  that  minor  surgery, 
medicine,  minor  obstetrics  and  pediatrics  may  have  nine  to 
eighteen  each,  the  other  eight  departments  three  to  six 
each.  The  total  number  of  permit  holders  shall  be  thirty, 
until  such  time  as  the  e.xecutive  committee  of  the  directors 
upon  recommendation  of  the  efficiency  committee  shall 
reduce  this  number  by  revoking  a  sufficient  number 
of  the  permits  last  issued. 

Exception  4.  Ex-interne  permits.  Physicians  who  have 
satisfactorily  completed  a  term  of  interneship  in  any  repu- 
table hospital,  and  who  have  practiced  in  Bridgeport,  less 
than  five  years,  may  apply  for  and  be  granted  permits  to 
care  for  patients  in  private  rooms  and  semi-private  wards 
only,  under  the  same  conditions  as  in  Exception  3,  except 
as  follows: 

1 .  The  number  of  departments  under  which  permission 
to  work  is  applied  for  is  not  limited,  and  no  specified  num- 
ber of  private  patients  is  required  to  be  sent  to  the  hospital. 

2.  .ill  private  work  done  in  the  hospital  must  be  under 
the  direction  and  responsibility  of  some  member  or  mem- 
bers of  the  consulting  or  directing  staffs  approved  by  the 
efficiency  committee,  who  have  previously  obtained  from 
such  staff  mernber  his  consent  to  undertake  such  direction 
and  responsibility  for  work  in  his  department,  valid  until 
withdrawn  in  writing. 

3.  Such  permits  shall  be  marked  "Ex-Interne  Permit" 
and  may  be  issued  without  limit  as  to  number,  at  the 
discretion  of  the  efficiency  committee. 

4.  Holders  of  ex-interne  permits  may  be  called  upon  by 
the  efficiency  committee  to  do  interne  or  other  hospital 
work  for  short  periods  in  emergencies;  or  if  need  arises 
may  be  regularly  assigned  by  the  efficiency  committee  to 
assist  any  members  of  the  directing  staff  in  general  service 
or  other  work  for  the  benefit  of  the  hospital. 

New  members  of  the  regularassistant  staff  shall  ordinari- 
ly be  appointed  from  the  ex-interne  permit  list. 

No  physician  or  surgeon  shall  be  granted  any  pri\-ileges 
under  this  section,  who  is  unable  to  qualify  under  .Article  II. 

.\RTrci,E  X. 
The  Efficiency  Committee.  Duties,  i.  The  efficiency,  or 
representative  executive  committee  of  the  directing  staff, 
shall  meet  with  the  executive  committee  of  the  directors 
of  the  hospital  semi-monthly,  shall  work  with  and  advise 
them  upon  all  matters  touching  the  staff,  and  shall  present 
to  them  monthly  a  written  report.  All  official  communica- 
tions from  the  directing  staff  as  well  as  from  the  general 
staff,  to  the  e.xecutive  committee  or  board  of  directors  of  the 
hospital,  shall  be  presented  through  the  efficiency  commit- 
tee. 

2.  The  efficiency  committee  shall  in  November  of  each 
year  recommend  to  the  executive  committee  of  the  directors 
such  changes  in  the  staff  for  the  ensuing  year  as  they  think 
wise.  The  staff  will  be  appointed  by  the  directors  at  their 
annual  meeting  to  serve  one  year  from  the  first  of  the 
following  month  or  until  their  successors  are  appointed. 

3.  The  efficienc}^  committee  shall  be  responsible  for  the 
procuring,  fitness  and  discipline  of  the  interne  staff,  but 
-hould  delegate  this  work  entirely  to  the  medical  superin- 


tendent of  the  hospital,  except  appeals  from  the  decision  of 
the  latter. 

4.  The  efficiency  committee  shall  con.sult  and  advise 
with  the  directing  staff,  and  shall  keep  the  directing  staff 
fully  informed  of  their  activities  by  a  \witten  monthly 
report,  to  be  amplified  verbally  upon  request.  Matters 
upon  which  in  their  opinion  discussion  would  be  untimely 
may  be  withheld  from  the  monthly  rejwrt,  if  reported  in  full 
within  three  months. 

5.  The  efficiency  committee  shall  post  lists  of  those  staff 
members  and  permit  holders  who  may  use  the  operating 
room  for  major  operations,  and  for  minor  operations,  and  of 
those  who  may  use  the  deli\'ery  room  for  major  and  minor 
work  and  shall  see  that  these  rooms  are  only  so  used,  e.xcept 
as  provided  in  Article  IV,  Section  5.  Exceptions  i  and  2. 

6.  The  director  of  records  with  the  aid  of  the  assistant 
staff  shall  cause  an  adequate  typewritten  abstract  of  the 
history  of  every  patient  in  the  hospital  to  be  made  im- 
mediately upon  the  patient's  discharge,  upon  such  a  form 
as  will  show  all  essential  facts,  including  group  diagnosis, 
consultations,  treatment  and  final  result.  The  efficiency 
committee  shall  see  that  every  history  with  abstract 
attached  is  carefully  examined  by  one  of  its  members,  and 
either  marked  "passed"  and  initialed  by  the  member 
examining  it,  or  marked  "defective"  and  not  initialed. 
The  efficiency  committee  may  refer  any  "defective  "  chart, 
either  with  or  without  the  name  of  the  patient  or  the  doctor 
responsible  for  that  patient,  to  the  directing  staff  at  its  next 
meeting  for  discussion  and  information.  If,  in  the  final 
opinion  of  the  efficiency  committee,  any  chart  does  not 
show  proper  working  up  of  the  case  or  proper  treatment,  it 
must  be  referred  to  the  next  meeting  of  the  general  staff  and 
the  physician  or  surgeon  responsible  for  that  patient  called 
upon  to  explain  or  defend  his  position.  AH  questions 
arising  under  this  section  shall  be  decided  upon  the  basis  of 
whether  the  patient,  as  shown  by  the  chart,  has  received  from 
the  hospital  in  the  way  of  diagnosis  and  treatment,  what  he 
is  entitled  to  receive  from  a  modern  hospital. 

7.  The  efficiency  committee  shall  see  that  ever}-  member 
of  the  directing  staff  submits  to  the  medical  su{)erintendent 
a  typewritten  statement  of  what  he  expects  from  his 
interne.  These  statements  shall  be  passed  upon  by  the 
efficiency  committee  and  issued  by  the  medical  superin- 
tendent to  the  internes,  who  will  be  held  responsible  for  the 
duties  outlined  in  these  statements.  This  should  be  done 
with  each  change  of  service  until  a  satisfactory  standard  is 
obtained.  These  statements  are  to  be  considered  as  mini- 
mum requirements,  and  in  no  way  as  limiting  an  interne's 
initiative.  Internes  should  submit  any  suggestions  for 
improvement  in  writing  to  the  medical  suf)erintendent  who 
will  refer  them  to  the  efficiency  committee. 

No  order  or  complaint  by  any  member  of  the  staff'  or 
permit  holder  will  be  considered  unless  put  in  writing  and 
signed,  but  will  be  held  confidential  if  so  marked.  Questions 
or  complaints  of  any  kind  arising  from  the  relations 
between  staff,  internes,  nurses,  and  patients  must  be  sub- 
mitted in  writing  to  the  medical  superintendent  who  will 
take  proper  action.  From  his  decision  any  party  in  interest 
may  appeal  to  the  efficiency  committee,  whose  decision  sub- 
ject to  approval  by  the  executive  committee  of  the  directors, 
shall  be  final.  The  medical  superintendent  shall  .submit  a 
monthly  report  to  the  efficiency  committee,  embodying  all 
complaints  received  during  the  month,  and  the  action  taken. 

8.  The  efficiency  committee  shall  appoint  a  standardiza- 
tion committee  for  each  department  of  the  hospital,  shall 
outline  its  duty  and  scope,  and  shall  be  responsible  for  the 
completion  of  its  work  and  the  standards  adopted.  The 
medical  superintendent  shall  be  ex-officio  member  of  all 
standardization  committees. 
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y.  The  etticicncj'  committee  shall  appoint  a  committee  to 
arrange  for  teaching  clinics  for  the  internes,  not  less  than 
two  hours  per  week,  at  which  all  internes  must  be  present 
unless  excused  by  the  medical  superintendent.  These 
clinics  shall  be  given  by  all  members  of  the  directing  staff  in 
turn,  using  such  material  as  their  ser\ice  affords,  and  by 
such  members  of  the  consulting  staff  as  may  volunteer  for 
this  purpose.  These  clinics  shall  be  open  to  outside 
physicians  and  nurses  at  the  discretion  of  the  efficiency 
committee.  Such  clinics  shall  be  listed  in  advance,  and  so 
far  as  possible  the  clinics  arranged  in  systematic  courses. 

10.  The  efficiency  committee  shall  appoint  a  training 
school  committee  consisting  of  the  superintendent  of 
nurses,  the  medical  superintendent  of  the  hospital,  two 
members  of  the  directing  staff  and  one  of  the  consulting 
staff,  and  shall  arrange  for  a  study  of  all  questions  con- 
nected with  the  department  of  nursing.  All  communica- 
tions from  this  committee  to  executi\'e  committee  of  di- 
rectors shall  be  made   through  efficiency  committee. 

11.  Requisition  for  instruments  and  medical  and  sur- 
gical supplies  from  any  department  shall  be  passed  upon  b}' 
the  efficiency  committee,  or  bj-  a  committee  appointed  by 
them,  and  will  be  provided  only  upon  their  approval. 


I  -'.  The  efficiency  committee  shall  appoint  such  special 
committees  as  may  be  needed  to  aid  or  advance  their  work; 
shall  outline  their  duties  and  scope  and  be  responsible  for 
the  completion  of  their  work. 

13.  The  efficiency  committee  shall  cau.se  a  record  to  be 
kept  of  all  physicians  holding  permits  and  members  of  the 
general  staff,  except  the  retired  staff,  showing  attendance 
and  time  spent  at  the  ho.spital,  completeness  of  records, 
attendance  and  work  done  at  staff  meetings,  including 
papers  read  or  published  elsewhere,  number  of  private 
patients  sent  to  the  hospital,  and  amount  of  teaching  in 
clinics  for  internes. 

14.  The  efficiency  committee  shall  encourage : 

a.  Every  member  of  the  directing  staff  to  publish  a 
j)aper  each  year  for  which  credit  is  given  to  the  hospital. 

b.  Every  member  of  the  assistant  staff  to  prepare  such 
a  paper  each  3ear  for  the  general  staff  meetings,  which  the 
efffciency  committee  will  publish  at  their  discretion,  if  not 
otherwise  published. 

c.  Every  member  of  the  consulting  staff  either  to  pub- 
lish or  prepare  such  a  paper  every  second  year. 

The  standard  of  papers  required  shall  be  that  of  the 
American  ^ledical  Association. 


STANDARDIZATION   THE    "KEYNOTE" 


IN  his  presidential  address  recently  read  before 
the  Catholic  Hospital  Association  at  St.  Paul, 
Charles  B.  Moulinier,  S.  J.,  stated  the 
"keynote"  of  the  new  magazine  of  the  associa- 
tion, called  Hospital  Progress  as  follows : 

"Hence,  I  felt  moderate  in  claiming  that,  with 
the  advent  of  our  new  magazine,  the  spirit  and 
special  note  of  this  convention  may  most  properly 
be  designed  as  hospital  progress  in  standardization. 
Due  to  the  enlightened,  energetic,  and  determined 
efforts  put  into  this  drive  for  better  hospitals  in 
the  United  States  and  Canada  b}-  Doctor  Bowman 
for  and  with  the  American  College,  and  by  all  the 
other  co-operative  organizations,  there  is  no 
thinking,  informed,  and  unbiased  person  in  the 
United  States  and  Canada  today  who  does  not 
accept  without  questioning  the  conclusion,  that  a 
hospital  to  be  efficient  in  the  giving  of  up-to-date 
service  to  the  sick  must  be  organized,  must  have 
records  that  are  complete,  and  must  furnish  the 
facilities  for  adequate  laboratory  service;  and 
this  for  all  the  patients  of  the  hospital. 

"I  am  sorry,  however,  to  say  that  there  are 
some  few  unthinking,  uninformed,  or  biased 
people  in  the  United  States  and  Canada  still,  who 
have  not  yet  seen  the  hght  nor  felt  the  warmth 
of  this  "  sun  of  justice  "  to  the  sick,  or  who  are,  as 
yet,  influenced  by  motives  which  will  not  bear 
close  scrutiny  in  broad-dayUght. 


"This  effort  to  secure  better  hospitals,  let  me 
say  in  passing,  is  not  a  higji-brow,  autocratic, 
busy-body  attempt  to  pry  into  other  people's 
business,  to  curtail  indi\adual  or  personal  rights, 
to  assume  any  authority  whatever  over  institu- 
tions, organizations  or  associations.  It  is  not  a 
usurper  in  any  sense  of  the  word,  but  it  is  the 
logical,  inevitable,  and  irresistible  march  of  an 
idea  and,  if  }'ou  will,  an  ideal,  namely,  the  secur- 
ing to  the  patient,  just  because  he  is  a  human 
being,  the  right  he  has,  the  God-given  right  he 
has,  to  expect  full  and  high-grade  care  in  view  of 
what  modern  medical  knowledge  and  skill  are. 
The  right  of  a  human  being  to  the  best  current 
medical  care  is  the  sunlight  of  truth  that  is  illumin- 
ing the  world.  That  this  care  cannot  be  given  with 
sureness  and  consistency  except  in  an  organized, 
fully  equipped  and  carefully  recorded  service,  is 
the  discovery  of  these  recent  days,  made  by  the 
leading  minds  of  the  medical  profession  and  now 
being  carried  out  with  unexampled  vigor,  tact,  and 
S}'mpathy  by  Doctor  Bowman,  seconded  and 
assisted  by  all  the  rest  of  us.  I  do  not  make  this 
statement  vvith  a  view  to  praise,  much  less  to  flatter, 
but  just  to  have  the  plain  facts  before  us.  Who 
seriously  cares  where  the  credit  goes,  provided  we 
all  get  the  best  of  medical  care  when  we  are  sick? 
So  then  our  special  theme  at  this  convention  is 
progress  in  hospital  standardization.'" 
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ANCON   HOSPITAL,    .\NCON,    CANAL   ZONE 

By  colonel  F.  H.  HESS,  Medical  Corps,  U.S.A. 

Superintendent,  Ancon  Hospital 


ANCON  Hospital  is  one  of  the  old  landmarks 
AA  at  the  Pacific  entrance  of  the  Canal  Zone, 
having  come  into  existence  in  1883.  Through 
its  portals  there  have  passed  many  thousands  of 
patients.  Within  the  confines  of  this  institution 
hundreds  have  passed  to  the  "Great  Beyond, 
from  whose  bourne  no  traveler  returns";  many 
of  them  victims  of  those  dreaded  maladies,  perni- 
cious malarial  and  yellow  fever.  It  has  been  inti- 
mately connected  with  the  building  of  the  Panama 
Canal,  under  both  the  French  and  American 
regime,  and  is  now,  as  formerly,  the  hospital  to 
which  nearly  all  the  ci\ihan  and  military  patients 
of  the  Canal  Zone  are  sent  who  are  in  need  of 
hospital  treatment;  also  many  persons  from  the 
Republic  of  Panama,  Central  and  South  Ameri- 
can RepubUcs,  seek  admission  there  for  treatment, 
so  that  its  renown  is  more  than  local. 

Any  description  of  Ancon  Hospital  would  not 
be  complete  historically  without  a  description  of 
this  institution  during  the  French  regime  and  at 
the  time  it  was  taken  over  by  the  Isthmian  Canal 
Commission. 

The  original  Ancon  Hospital  was  estabhshed 
by  the  old  French  Company,  which  erected  the 
first  building  in  1883,  on  a  reservation  of  about 
150  acres,  on  the  northern  and  eastern  slopes  of 
Ancon  Hill,  which  commands  an  extensive  view 
of  Panama  Bay,  City,  and  surrounding  moun- 
tains. Ancon  Hill  is  654  feet  abov^e  sea-level. 
The  grounds  on  the  eastern  and  northern  slopes 
of  Ancon  Hill  up  to  the  200-foot  contour  were 
laid  out,  terraced,  and  graded  by  the  French  Com- 
pany, and  upon  these  terraces  were  erected  the 
several  wards  and  other  buildings  of  the  original 
Ancon  Hospital.  The  buildings  were  of  frame  con- 
struction, of  the  pavilion  tvT3e,  with  tile  roof,  but 
unscreened. 

The  hospital  was  operated  under  contract  by 
the  French  Sisters  of  Charity,  in  accordance  with 
whose  terms  people  engaged  in  Canal  construc- 
tion were  treated  at  a  rate  of  five  francs  per  day. 
The  result  of  this  system  was  that  very  few 
negroes  were  sent  to  this  hospital,  and  the  patients 
were,  therefore,  almost  entirely  white  employees. 

The  old  French  Company  failed  in  1889,  but 
left  a  complete  set  of  hospital  records  which  show 
that  from  1883-1889  ov^er  5,000  deaths  occurred 
in  the  hospital;  1,200  of  which  were  from  yellow 
fever. 


The  majority  of  the  yellow  fever  cases  contract- 
ed the  disease  while  patients  in  the  hospital  for 
the  treatment  of  ijijuries  or  other  diseases.  This 
was  due  to  the  fact  that  the  Sister  Superior,  who 
was  very  fond  of  flowers,  had  the  grounds  around 
the  hospital  buildings  planted  with  flowers  of 
every  description.  In  order  to  protect  these  flow- 
ers from  the  ants,  which  were  great  destroyers, 
the  flower  beds  were  surrounded  by  concrete,  with 
a  depression  hollowed  out  on  top  to  hold  water, 
so  that  the  ants  could  not  get  at  the  plants. 
These  pools  of  fresh  water  furnished  ideal  breed- 
ing places  for  mosquitoes,  so  that  patients  admit- 
ted to  the  hospital  surrounded  by  these  beautiful 
flow^er  gardens  became  victims  of  the  diseases 
transmitted  by  mosquitoes;  hence  the  reason  for 
so  many  deaths  from  yellow  fever  among  the  non- 
immune patients  admitted  to  yellow  fever  w^ards. 

The  Americans  took  charge  of  Ancon  Hospital 
in  iVIay,  1904,  at  which  time  the  construction  of 
the  Canal  under  American  regime  began.  The 
work  of  clearing  the  grounds  and  tearing  down 
buildings  was  at  once  begun.  All  wards  were 
screened,  some  new  ones  were  built,  and  a  second 
story  added  to  some  of  the  buildings,  so  that  with- 
in the  hospital  reservation  there  were  in  all  96 
buildings,  in  32  of  which  were  47  wards,  with  a 
total  capacity  of  about  1,200  patients.  All  the 
wards  had  modern  equipment  of  U.  S.  Army 
standard  and  were  provided  with  lavatories, 
closets,  showers,  and  bath  tubs.  The  operating 
room  w^as  spacious  and  the  equipment  w-as  entire- 
ly modern  and  complete,  as  were  the  eye,  ear,  nose 
and  throat  and  X-ray  departments,  so  that  old 
Ancon  Hospital  although  of  wooden  construc- 
tion, when  completely  remodeled  and  refitted  by 
the  Americans,  compared  very  favorably  with 
the  hospitals  in  the  United  States  and  afforded 
every  facility  for  up-to-date  treatment  of  all 
classes  of  cases. 

The  Panama  Canal  w^as  completed  and  opened 
to  traffic  in  August,  1914.  Since  then  the  Govern- 
ment has  expended  many  millions  in  develop- 
ment of  terminals  and  in  municipal  improvement. 
Most  of  the  construction  is  of  a  permanent  char- 
acter: reinforced  concrete  or  semi-concrete  and 
hollow  cement  curtained  walls;  cement  stuccoed 
or  lime  plaster. 

The  most  beautiful  group  of  buildings  from  an 
architectural  point  of  view  is  the  one  comprising 
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General  View  of  the  Ancon  Hospital. 


Adniini-lraiion  and  Clinic  Buildint. 
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^lain  Entrance  to  New  Ancon  Hospital. 


new  Ancon  Hospital.  This  group  of  buildings 
supplants  the  original  French  wooden  hospital 
buildings  and  was  erected  on  an  irregular  and 
restricted  site  crowding  the  base  of  Ancon  Hospi- 
tal, overlooking  the  Bay  and  City  of  Panama, 
with  a  beautiful  vista  of  the  mountains  in  the 
distance. 

The  style  of  architecture  is  a  modified  Italian 
Renaissance.  The  plan  adopted  was  isolated 
"sections"  or  ward  units  as  far  as  possible,  with- 
out departing  too  far  from  the  economy  of  central 
administration,  and  this  idea  together  with  the 
irregularity  of  the  site  fixed  the  height  of  buildings 
at  from  two  to  four  stories. 

Shelter  from  tropical  sun  and  rain  is  afforded 
by  wide  corridors  around  all  exposed  sides  of  the 
ward  units,  also  direct  inter-communication  be- 
tween the  sections  or  ward  units  by  loggias  and 
continuous  porches,  which  connect  the  various 
wards  with  the  Administration-CHnics  Building 
and  the  Kitchen  and  Mess  Building. 

The  construction  is  of  reinforced  concrete,  \\'ith 
hollow  cement  block  curtain  walls  and  partitions, 
cement  stuccoed  outside.    All  roofs  are  covered 


with  vitrified  Spanish  red  tile;  inside  walls  and 
ceihngs  of  concrete  and  plaster,  generally  painted 
with  a  washable  paint.  Porches  and  outside  open- 
ings are  copper-screened  against  insects.  For  the 
most  part,  all  floors  are  of  si.x-inch  red  ceramic  or 
white  hexagonal  tile,  or  cement;  the  latter  for  the 
porches.  A  few  of  the  oftices  ha\'e  yellow  pine 
floors. 

The  general  plan  of  the  five  ward  groups,  exclu- 
sive of  isolation  section,  is  two  wards  on  each 
floor  with  auxihary  rooms  between;  visiting  room, 
ward  dining  room,  ward  and  diet  kitchens,  cells, 
quiet  rooms,  doctors'  and  nurses'  room,  dressing 
room,  ward  laboratory,  toilets  and  baths,  service 
room,  closets,  elevator  and  stairs. 

Isolation  section  is  four  stories  in  height,  with  a 
normal  bed  capacity  of  113,  and  emergency  capa- 
city of  more  than  155.  On  the  different  floors  are 
small  wards,  rooms  with  separate  baths,  so  ar- 
ranged that  all  classes  of  contagious  and  infectious 
disease  can  be  isolated  without  any  danger  of 
their  spreading.  It  is  not  an  unusual  occurrence 
to  have  at  one  time  eight  or  ten  dift'erent  varieties 
of  contagious  or  infectious  disease  in  this  section. 
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Interior  Scene  of  Hospital  Grounds  between  Rear  of  Administration  Building  and  Kitchen  and  Mess  Building,  Showing 
Style  of  Architecture  and  the  Btautiful  Ci  round  and  Tropical  Foliage. 


Section  ''  B  "  is  the  section  for  private  pay  cases, 
obstetrical,  gynecological;  the  medical  and  surgi- 
cal ward  for  white  women.  There  are  40  private 
rooms,  capable  of  accommodating  45  patients. 

The  central  building  of  the  hospital  group  is 
the  Administration-Clinics  Building,  containing 
pharmacy  and  drug  manufacturing  department, 
the  surgical;  medical;  eye  and  ear  chnic;  the  oper- 
ating pavilion  of  four  operating  rooms  in  suite; 
X-ray  department;  administrative  offices  and 
record  room;  library  and  general  assembly  rooms; 
and  in  the  basement  it  is  contemplated  to  install 
a  hydro-electro-therapeutic  department.  It  is 
also  contemplated  in  the  near  future  to  establish 
in  this  building  a  clinic  for  the  treatment  of  genito- 
urinary and  skin  diseases. 

Back  of  the  Administration  Building  is  the 
Kitchen  and  Mess  Building,  where  all  the  cook- 
ing and  baking  for  the  hospital  is  done  and 
where  also  is  located  a  large  refrigerating  plant. 


On  the  upper  floors  are  dining  rooms  for  the  con- 
valescent white  patients  and  for  the  nurses  and 
internes.  On  the  second  floor  is  the  dining  room 
for  the  convalescent  colored  patients  and  colored 
employees  of  the  hospital. 

The  buildings  are  all  equipped  with  electric 
passenger  and  freight  elevators,  automatic  dumb 
waiters,  fire  protection,  running  hot,  cold,  and  ice 
water,  steam,  telephones,  annunciators,  direct 
and  indirect  lighting,  and  the  latest  in  plumbing 
and  hospital  equipment  throughout. 

The  hospital  has  a  bed  capacity  of  838  beds, 
which  can  be  increased  to  about  1,200  in  emer- 
gency. 

The  entirely  detached  structures  of  the  hospital 
are  the  power  plant  and  shops,  and  the  admitting 
and  dispensary  building.  Here  the  individuals 
suffering  with  ailments  not  considered  serious 
enough  to  warrant  care  in  hospital  are  treated 
and  prescribed  for. 
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Details  of  Section  C. 


The  Board  of  Health  Laboratory  is  designed 
for  research  and  study  of  tropical  diseases  and 
contains  the  offices  and  especially  equipped  work 
rooms  of  the  chemist,  bacteriologist,  pathologist, 
entomologist,  embalmer,  photographer,  library, 
and  other  offices.  An  inclosed  passage  communi- 
cates with  the  Crematory. 

The  nurses'  home  is  a  three-story  building, 
with  social  hall  and  indi\'idual  rooms  and  porch 
for  72  nurses. 

The  superintendent's  residence  is  the  only 
permanent  building  so  far  erected  for  the  staff  of 
Ancon  Hospital.  It  is  contemplated  in  the  future 
to  erect  a  series  of  concrete  buildings  to  provide 
quarters  for  the  rest  of  the  staff. 

x\ncon  Hospital  is  the  largest  hospital  on  the 
Western  Hemisphere  south  of  the  United  States. 
It  is  also  the  only  hospital  in  this  region  that  is 
able  to  handle  any  class  of  cases,  as  it  has  all  the 
modern  equipment  and  apparatus  necessary  for 
diagnostic  purposes  and  operative  procedure. 

In  addition  to  the  buildings  described  above  the 
insane  department  is  located  about  three  miles 
from  Ancon,  at  Corozal.  This  institution  is  com- 
prised of  a  number  of  wooden  buildings,  two 
stories  in  height,  specially  adapted  for  the  housing 
and  treatment  of  insane  patients.  There,  too,  are 
maintained  the  chronic  cases  who  are  able  to  do  a 


certain  amount  of  work  and  who  do  not  wish  to 
be  repatriated.  Cripples,  who  have  been  injured 
in  the  Kne  of  duty  while  employed  with  The  Pan- 
ama Canal  and  who  do  not  desire  to  be  returned 
to  their  native  land,  are  taken  care  of  at  Corozal 
and  perform  such  work  on  the  farm,  piggery,  and 
dairy  which  are  located  there  as  they  are  able 
to  do. 

The  total  number  of  admissions  to  Ancon  and 
Corozal  Hospitals  during  the  fiscal  year  ending 
June  30,  1920,  was  10,393.  The  average  number 
of  patients  treated  per  day  was  approximately  882. 
During  the  year  1,994  major  and  4,831  minor 
surgical  operations  were  performed;  3,134  cases 
visited  the  out-patient  department  of  the  surgical 
clinic,  for  whom  391  prescriptions  were  written; 
314  obstetrical  cases  were  delivered.  In  the  out- 
patient department  of  the  medical  chnic  2,611 
cases  were  treated,  for  whom  1,707  prescriptions 
were  written.  In  the  out-patient  department  of 
the  eye  and  ear  clinic  7,443  cases  were  visited  for 
whom  2.606  prescriptions  were  written;  967  re- 
fractions were  made  and  976  operations  perform- 
ed. In  the  X-ray  clinic,  3,333  cases  were 
handled;  7,197  plates  and  1,708  dental  films 
were  taken  and  84  treatments  given.  In  the 
dispensary  (district  '  physician)  104,737  were 
treated. 
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Board  of  Health  Laboratory  in  the  Distance;  Crematory  in  the  Foreground. 


Ancon  Hospital,  while  a  United  States  Govern- 
ment institution,  is  not  a  military  hospital,  al- 
though all  ^Military  and  Naval  persons  on  the 
Canal  Zone  needing  hospital  treatment  are  sent 
there.  The  superintendent,  since  it  was  taken  over 
by  the  Americans,  has  always  been  an  officer  of 
the  Medical  Corps  of  the  United  States  x\rmy. 

The  professional  stafif  of  Ancon  Hospital,  in- 
cluding the  insane  department,  at  Corozal,  are 
all  appointed  from  civil  hfe  with  Civil  Service 
status  and  consists  of  ^2,2^  physicians  and  6  in- 
ternes, including  a  chief  of  medical;  surgical; 
eye,  ear,  nose  and  throat;  X-ray  clinic;  and  chief 
of  laboratory.  All  the  physicians  devote  their 
entire  time  to  hospital  work  and  do  not  engage 
in  private  practice. 

The  nursing  service  consists  of  a  chief  nurse  and 
90  graduate  nurses  appointed  from  civil  life  with 
civil  service  status.  In  addition  there  are  em- 
ployed 126  colored  attendants  and  47  maids, 
mostly  Jamaicans,  trained  for  nursing  service. 

The  construction  of  New  Ancon  Hospital  was 
begun  in  August,  191 5,  and  completed  in  June, 
1919,  at  a  cost  of  nearly  $2,000,000.  The  present 
equipment  represents  nearly  another  million.  It 
has  been  proclaimed  by  ma,ny  as  the  most  beauti- 
ful hospital  in  the  world.  Americans  can  well  be 
proud  of  having  such  an  institution  located  as  it  is 


midway  on  the  Western  Hemisphere,  to  which  all 
peoples,  of  whatever  race,  color,  or  condition  can 
gain  access  for  treatment  of  any  disease  to  which 
the  human  race  is  heir,  with  assurance  that  it 
will  be  the  best  obtainable  anywhere.  It  is  money 
well  spent  and  has  been,  as  it  will  continue  to  be, 
an  important  factor  in  creating  better  feehng 
for  us  among  the  Latin- Americans  and  will  be  the 
means  of  dissemination  of  knowledge  of  hygiene, 
sanitation  and  prevention  of  disease,  with  the 
ultimate  result  that  all  quarantinable  diseases 
will  disappear  from  the  Western  Hemisphere,  as 
every  patient  from  South  or  Central  America, 
in  addition  to  being  cured  of  their  aiknent,  will 
observe  the  excellent  results  of  the  health  depart- 
ment of  the  Canal  Zone  in  its  campaign  against 
disease,  which  has  converted  a  "pest  hole"  of 
former  days  into  a  health  resort,  where  formerly 
the  white  man  came  to  die  while  now  they  come 
to  be  restored  to  health. 

This  claim  may  seem  visionary;  however, 
what  has  been  accompHshed  in  the  Canal  Zone 
in  the  way  of  sanitation  and  prevention  of  disease 
is  possible  elsewhere,  and,  if  the  healthful  condi- 
tions which  now  exist  in  the  Canal  Zone  as  a  result 
of  the  health  department 's  efforts  prevailed  in  other 
countries  of  Central  and  South  America  there 
would  be  no  need  of  any  quarantine  restrictions. 
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GENERAL  PLANS  FOR  THE  MONTREAL  MEETING 


THE  tenth  annual  session  of  the  Clinical 
Congress  of  American  College  of  Surgeons  to 
be  held  in  Montreal,  October  11  to  15,  will 
formally  open  with  the  Presidential  Meeting  on 
Monday  evening  in  St.  James  Methodist  Church. 
Following  the  general  plans  of  previous  sessions, 
the  morning  and  afternoon  hours  of  Tuesday, 
Wednesday,  Thursday,  and  Friday  will  be  de- 
voted to  operative  clinics  and  demonstrations  in 
the  hospitals  and  medical  schools.  On  Tuesday, 
Wednesday,  and  Thursday  evenings,  formal 
sessions  will  be  held  in  the  Ballroom  of  the 
Windsor  Hotel,  and  on  Friday  evening  the  eighth 
convocation  of  the  American  College  of  Sur- 
geons will  be  held  in  St.  James  Methodist  Church 
at  which  time  fellowship  in  the  College  will  be 
conferred  upon  a  large  group  of  American  and 
Canadian  surgeons.  In  the  following  pages  is 
presented  the  program  for  the  several  evening 
meetings  as  arranged  by  the  Executive  Committee 
of  the  Clinical  Congress. 

Under  the  supervision  of  the  Montreal  Com- 
mittee on  Arrangements,  of  which  Dr.  George  E. 
Armstrong  is  Chairman,  a  program  of  clinics  and 
demonstrations  that  will  fully  represent  the  clini- 
cal activities  of  Montreal  is  being  prepared.  All 
departments  of  surgery  are  to  be  represented,  in- 


cluding gynecology,  obstetrics,  urology,  ortho- 
pedics, surgery  of  the  eye,  ear,  nose,  throat,  and 
mouth,  roentgenology,  experimental  surgery, 
surgical  pathology,  etc.  A  preliminary  schedule 
of  these  clinics  and  demonstrations  is  published 
in  the  following  pages,  but  the  real  program  of 
the  Congress  will  be  bulletined  each  afternoon 
at  headquarters,  giving  in  detail  the  cases  to  be 
operated  upon  and  demonstrated  in  the  several 
clinics  on  the  following  day.  A  printed  pro- 
gram will  be  issued  each  morning. 

Each  afternoon  at  2:30  o'clock  there  will  be 
presented  in  the  Ballroom  of  the  Windsor  Hotel 
a  series  of  clinical  demonstrations  manned  by 
Montreal  surgeons  and  participated  in  by  a 
number  of  the  visiting  surgeons.  The  complete 
program  for  these  demonstrations  will  be  found 
in  the  following  pages. 

business  meetings 

Tuesday — 11  a.m.  in  the  Ballroom  of  the 
Windsor  Hotel  Members  of  the  executive  com- 
mittes  of  those  states  which  have  already  organ- 
ized state  sections  of  the  Clinical  Congress  will 
meet  with  the  President  and  the  Secretary- 
General  to  discuss  plans  for  the  conduct  of  clini- 
cal meetings  in  their  respective  states. 


430 


CLINICAL  CONGRESS  OF  AMERICAN  COLLEGE   OF   SURGEONS 


431 


Wednesday — 10  a.m.  in  the  Rallroom  of  the 
Windsor  Hotel.  Congressional  representatives 
from  Alabama,  Arkansas,  Delaware,  Florida, 
Georgia,  Kansas,  Maryland,  Mississippi,  Nevada, 
New  Jersey,  New  Mexico,  Oklahoma,  South 
Carolina,  Virginia,  West  Virginia  and  Wyoming 
will  meet  with  the  President  and  the  Secretary- 
General  to  discuss  plans  for  the  organization  of 
state  sections  of  the  Clinical  Congress  in  their 
respective  states. 

Wednesday — 11  a.m.  in  the  Ballroom  of  the 
Windsor  Hotel.  Canadian  fellows  of  the  Ameri- 
can College  of  Surgeons  are  invited  to  meet  with 
the  President  and  the  Secretary-General  of  the 
College  to  discuss  plans  for  the  organization  of 
provincial  sections  of  the  Clinical  Congress  and 
to  elect  representatives  for  the  several  parlia- 
mentary districts  in  each  province. 

Thursday — 4  p.m.  in  the  Ballroom  of  the 
Windsor  Hotel.  Annual  business  meeting  of  the 
American  College  of  Surgeons  and  the  Clinical 
Congress. 

HEADQUARTERS 

General  headquarters  for  the  Congress  will  be 
at  the  Windsor  Hotel,  which  is  centrally  located 
as  regards  all  the  hospitals.  Practically  the  entire 
second  floor  of  the  hotel  has  been  reserved  for  the 
use  of  the  Congress.  The  Ballroom  will  be  utilized 
for  the  evening  sessions  and  certain  clinical 
demonstrations  in  the  afternoons.  Other  large 
rooms  on  the  same  floor  will  be  utilized  for  the 
registration  and  ticket  bureau,  bulletin  rooms, 
etc. 

LIMITED    ATTENDANCE — HOTEL   ACCOMMODATIONS 

Because  of  limited  hotel  facilities  in  Montreal, 
it  has  been  found  necessary  to  place  the  matter  of 
reserving  hotel  accommodations  for  the  visiting 
surgeons  in  the  hands  of  a  committee,  and  appli- 
cations for  accommodations  should  be  made  to  Dr. 
Alfred  T.  Bazin,  Chairman  of  the  Committee  on 
Hotels,  836  University  Street,  Montreal.  This 
committee  will  undertake  to  provide  accommo- 
dations only  for  those  who  have  registered  in 
advance  at  the  olflce  of  the  Clinical  Congress  in 
Chicago. 

In  addition  to  the  Windsor,  Ritz  Carlton, 
Place  Viger,  Queen's,  St.  Lawrence  Hall,  Corona, 
Prince  of  Wales,  Wilhemina  and  Freeman's 
hotels,  the  Committee  has  arranged  for  the  use 
of  one  or  two  large  steamships  to  be  berthed  at 
Victoria  Pier.  These  steamships  will  afford 
comfortable  accommodations  for  several  hundred 
visitors.  Questionnaires  have  been  sent  out  by  the 
Committee  on  Hotels  to  all  who  have  registered 


and  accommodations  have  been  assigned  to  all 
who  have  returned  their  questionnaires. 

Attendance  at  all  scientific  sessions  and  clinical 
demonstrations  will  necessarily  be  restricted  to 
those  surgeons  who  have  registered  for  the  Con- 
gress, and  because  of  limited  hotel  and  hospital 
facilities  it  will  be  necessary  to  enforce  strictly 
the  rule  of  limiting  the  attendance,  requiring 
registration  in  advance  on  the  part  of  those  who 
expect  to  attend.  A  survey  of  the  amphitheaters, 
lecture  rooms  and  laboratories  in  the  several  hos- 
pitals and  medical  schools  as  to  their  capacity 
for  accommodating  visitors  has  been  made,  and 
the  limit  of  attendance  based  thereon.  When  the 
limit  of  attendance  has  been  reached  through 
advance  registration,  no  further  applications  will 
be  accepted,  which  will  be  disappointing  to  many 
surgeons  who  have  attended  previous  meetings, 
although  the  necessity  for  enforcing  this  rule  will 
be  apparent  to  all.  This  plan  insures  accommoda- 
tions for  all  who  register  in  advance,  and  in  view 
of  the  limited  hotel  and  clinical  facilities  only 
those  who  have  registered  may  expect  to  be 
accommodated. 

RAILWAY   FARES   AND    TRAFFIC    ARRANGEMENTS 

On  account  of  the  meeting  in  Montreal,  the 
Canadian  railways  have  granted  reduced  fares 
under  certain  conditions,  which  provide  that  per- 
sons attending  shall  purchase  one-way  ordinary 
first-class  adult  fare  tickets  (the  fare  for  which 
must  be  not  less  than  75  cents)  to  Montreal,  and 
secure  certificates  to  that  effect  on  standard  con- 
vention certificate  forms  which  must  be  deposited 
upon  arrival,  with  the  General  Manager  of  the 
Clinical  Congress,  Mr.  A.  D.  Ballou,  at  head- 
quarters at  the  Windsor  Hotel,  for  his  endorse- 
ment and  validation  by  the  special  agent  of  the 
railway  companies.  The  reduction  in  fare  applies 
on  the  return  trip,  which  must  be  made  by  the 
same  route  as  traveled  to  Montreal,  and  the 
amount  of  the  reduction  is  dependent  upon  the 
number  in  attendance.  A  fee  of  25  cents  must 
be  paid  at  the  time  of  depositing  this  certificate 
with  the  General  Manager. 

In  accordance  with  the  above  arrangement, 
tickets  to  Montreal  will  be  sold  in  the  territory 
covered  by  the  eastern  Canadian  lines  from 
October  7  to  13,  the  return  tickets  being  good  up 
to  and  including  October  19.  In  the  territory 
covered  by  the  western  Hnes,  in  Manitoba, 
Saskatchewan,  and  Alberta,  tickets  to  Montreal 
will  be  sold  from  October  6  to  9  inclusive,  and  in 
British  Columbia  from  October  4  to  7  inclusive. 
Tickets  for  the  return  trip  will  be  honored  up  to 
and  including  October  10. 
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While  the  railways  of  the  United  States  have 
declined  to  grant  any  reduction  in  fare  for  the 
meeting  in  Montreal,  the  railways  have  been 
notified  of  the  plans  for  the  meeting  so  that  they 
will  be  prepared  to  handle  the  extra  tratific. 

SPIXIAL    TRAIN    FROM   CHICAGO 

For  the  convenience  of  surgeons  li\ing  in  the 
central  and  western  states  who  would  travel 
through  the  Chicago  and  Detroit  gateways,  ar- 
rangements have  been  made  for  a  special  train 
via  the  Michigan  Central  and  Canadian  Pacific 
Railroads  to  leave  Chicago,  Twelfth  Street  Sta- 
tion, at  I  :oo  p.m.,  Central  standard  time,  Sunday, 
October  lo,  to  arrive  in  Montreal  at  i  :oo  p.m.. 
Eastern  standard  time,  Monday.  This  train  will 
consist  of  observation  compartment,  standard 
sleeping,  club  and  dining  cars.  Application  for 
Pullman  space  on  this  special  train  should  be 
made  to  Mr.  R.  B.  Holmes,  Assistant  General 
Passenger  Agent,  Michigan  Central  Railroad, 
Room  412,  LaSalle  Street  Station,  Chicago. 
Pullman  tickets  may  be  purchased  in  Chicago  at 
the  Consolidated  Ticket  Office,  175  West  Jackson 
Boulevard,  or  at  the  Twelfth  Street  Station,  The 
New  York  Central  Lines  are  making  special  ar- 
rangements to  care  for  the  trafilic  from  eastern 
states  via  Buffalo  and  Toronto,  Buffalo  and 
Utica,  or  Albany. 

CLINIC    TICKETS 

Attendance  at  all  clinics  and  demonstrations  is 
controlled  by  means  of  special  clinic  tickets,  the 
number  of  tickets  issued  for  any  clinic  or  demon- 
stration being  limited  to  the  capacity  of  the  room 
in  which  the  clinic  or  demonstration  is  to  be  given. 
As  a  general  rule,  one  may  secure  two  tickets  for 
each  day,  one  for  a  morning  and  one  for  an 
afternoon  clinic,  but  for  certain  clinics,  where  the 
accommodations  are  limited  and  the  demand  for 


tickets  is  heavy,  the  rule  will  be  that  a  visitor 
mav  have  but  one  ticket  for  such  clinic  during  the 
week.  The  use  of  these  tickets  has  proven  an 
efficient  means  of  providing  for  the  distribution 
of  visitors  among  the  several  clinics  and  insures 
against  overcrowding. 

Clinic  tickets  will  be  issued  at  headquarters 
each  morning  at  8  o'clock  for  the  clinics  and 
demonstrations  to  be  given  that  day,  a  complete 
schedule  of  the  day's  clinics  having  been  posted 
on  the  bulletin  boards  at  headquarters  on  the 
afternoon  of  the  preceding  day.  After  the  pro- 
gram has  been  posted,  reservations  for  clinic 
tickets  for  the  next  day's  clinics  may  be  filed,  the 
tickets  to  be  issued  the  next  morning.  Printed 
programs  will  be  issued  each  morning  containing 
complete  program  for  the  day,  announcements 
of  the  evening  session,  business  meetings,  etc. 

REGISTRATION   FEE 

A  registration  fee  is  required  of  each  surgeon 
attending  the  annual  clinical  meeting,  the  receipts 
from  registration  fees  providing  the  funds  with 
which  to  meet  the  expenses  of  preparing  for  and 
conducting  such  meetings,  so  that  no  financial 
burden  is  imposed  upon  the  members  of  the  pro- 
fession in  the  city  entertaining  the  Congress. 

A  formal  receipt  for  the  registration  fee  is 
issued  to  each  surgeon  registering  in  advance, 
which  receipt  is  to  be  exchanged  for  a  general 
admission  card  at  headquarters  upon  his  arrival 
in  Montreal.  This  card,  which  is  non-transfer- 
able, must  be  presented  to  secure  clinic  tickets 
and  admission  to  the  evening  meetings.  Head- 
quarters at  the  Windsor  Hotel  will  be  open  for 
registration  on  Monday,  October  11.  The 
clinical  program  for  Tuesday  will  be  bulletined  at 
headquarters  on  Monday  afternoon,  and  tickets 
for  Tuesday's  clinics  will  be  issued  as  visiting 
surgeons  register. 
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SPECIAL    CLINICAL   DEMONSTRATIONS 

In  the  Ballroom  of  the  Windsor  Hotel 

Tuesday,  October  12,  2:30  P.  M. 

Louis  Gross,  M.D.,  Montreal:   Anatomical  Studies  in  the  Circulation  of  the  Blood. 

Discussion:   Horst  Oertel,  M.D.,  Montreal;   George  D.  Stewart,  M.D.,  New  York;  E.  L.  Keyes, 

Jr.,  M.D.,  New  York. 
John  Fraser,  M.D.,  Montreal:    Circulation  of  the  Uterus. 

Discussion:   John  G.  Clark,  M.D.,  Philadelphia;  Richard  R.  Smith,  M.D.,  Grand  Rapids,  Mich. 

E.  W.  Archibald,  M.D.,  Montreal:      Cinematographic  Demonstration  of  the  Sphincteric  Action  of  the 

Common  Bile  Duct. 

Discussion:   John  B.  Deaver,  M.D.,  Philadelphia. 

F.  A.  C.  Scrimger,  M.D.,  V.C.,  Montreal:    Massive  Collapse  of  the  Lung. 

Discussion:   A.  L.  Lockwood,  M.D.,  Rochester,  Minn. 

Wednesday,  October  ij,  2:30  P.  M. 

Symposium:   Differential  Diagnosis  of  Lesions  of  the  Right  Side  of  the  Abdomen. 
George  W.  Crile,  M.D.,  Cleveland:   General  introduction. 

Sir  Berkley  Moynihan,  C.B.,  M.S.,  F.R.C.S.,  Leeds,  England:   Duodenal  Ulcer. 
F.  F.  Burghard,  F.R.C.S.,  London,  England:   Intussusception. 
R.  E.  McKechnie,  M.D.,  Vancouver:   Appendicitis. 
E.  W.  Arciheald,  M.D.,  Montreal:    Colonic  Tuberculosis. 
E.  S.  Judd,  M.D.,  Rochester,  Minn  :    Pancreas. 

A.  E.  Garrow,  IM.D.,  Montreal:   Liver  and  Bile  Passages. 

B.  P.  Watson,  M.D.,  Toronto:    Gynecological. 

J.  Bentley  Squier,  M.D.,  New  York:   Urological. 
R.  C.  Coffey,  M.D.,  Portland,  Oregon:     Non-organic. 

Thursday,  October  14,  2:30  P.  M. 

Fulton  Risdon,  M.D.,  Toronto:    Mandibular  Bone-grafts  and  Facial  Reconstruction  Surgery. 

Discussion:   Clarence  L.  Starr,  M.D.,  Toronto;   Hanford  McKee,  M.D.,  Montreal. 
F.  H.  MacKay,  M.D.,  and  F.  J.  Tees,  M.D.,  Montreal:     Diagnosis  and  Treatment  of  Peripheral  Nerve 

Injuries. 

Discussion:   A.  Carless,  F.R.C.S.,  London,  England, 
C.  B.  Keenan,  M.D.,  Montreal:   Late  Results  of  Foreign  Bodies  in  the  Lung. 

Discussion:     Willy   Meyer,  M.D.,   New  York;     F.  G.  Finley,   M.D.,    Montreal;     Sir  Berkley 

Moynihan,  C.B.,  M.S.,  F.R.C.S.,  Leeds,  England. 
John  A.  Gunn,  M.  D.,  Winnipeg:    Treatment  of  Fractures  of  the  Femur. 

Discussion:   Dr.  LeMesurier,  Toronto;    Sir  William  Taylor,  C.B.,  Dublin. 

Friday,  October  ij,  2:30  P.  M. 

Alfred  T.  Bazin,  M.D.,  Montreal:   Acute  Empyema. 

Discussion:   E.  M.  Eberts,  M.D.,  Montreal;    Homer  Gage,  M.D.,  Worcester,  Mass. 
John  H.  Cunningham,  M.D.,  Boston:   Metastatic  Gonorrhceal  Arthritis. 

Discussion:   Fred  B.  Lund,  M.D.,  Boston;   Hugh  H.  Young,  M.D.,  Baltimore. 
W.  E.  Gallle,  M.D.,  Toronto:    Demonstration  of  the  Pathological  Changes  in  Bone  Regeneration. 

Discussion:   F.  H.  Albee,  M.D.,  New  York;    D.  B.  Phemister,  M.D.,  Chicago. 
F.  E.  McKenty,  M.D.,  F.R.C.S.,  Montreal:   Blastomycosis. 
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PRELIMINARY  CLINICAL  PROGR.\M 


MONTRE.\L  GENEIL\L  HOSPITAL 

Tuesday.  October  12 

J.  A.  HuTcmsox — 9:00.     Surgical  clinic,  cholelithiasis. 
J.  ^I.  Elder — 9:cx).     Surgical  clinic,  septic  infection  of 

the  knee-joint. 
H.  D.  Hamilton'  and  R.  H.  Cr.\ig — 9:00.     Ear,  nose  and 

throat  clinic. 
G.  H.  M.\THE\vsoN  and  H.  McKee — 9:00.     Eye  clinic. 
Dr.  Har\'ey — 9:00.     Remedial  gymnastics. 
F.  J.  Tees  and  F.  B.  Giird — 9:00.     I-"racture  clinic. 
F.  A.  L.  LocKHART — 2:00.     G\-necological  operations. 
H.  D.  Hamilton  and  R.  H.  Cr.\ig^2:oo.     Ear,  nose  and 

throat  clinic. 

F.  S.  Patch  and  K.  E.  Powell — 2:00.     Genito-urinary 

clinic. 

G.  H.  Mathewson  and  H.  ^IcKee — 2:00.     Eye  clinic. 
A.   il.    Forbes   and   J.   A.   Xutter — 2:00.     Orthopedic 

clinic. 

Wednesday,  October  13 

.\.  T.  B.vziN — 9:00.  Surgical  clinic,  operati\e  treatment 
of  hernia,  demonstration  of  fascia  transplation. 

E.  M.    Eberts — 9:00.     Surgical    clinic,    t3pe   lesions   of 

gastric  ulcer. 
H.  D.  Hamilton  and  R.  H.  Cr.\ig — 9:00.     Ear,  nose,  and 

throatoperations. 
G.  H.  AIathewson  and  H.  McKee — 9:00.     Eye  clinic. 
Dr.  H.\r\'ey — 9:00.     Remedial  g>-mnastics. 

F.  J.  Tees  and  F.  B.  Gurd — 9:00.     Fracture  clinic. 

G.  H.  ■Mathewson — 2:00.     Operations  on  the  eye. 

H.  D.  Hamilton  and  R.  H.  Cr.aig — 2:00.  Ear,  nose,  and 
throat  clinic. 

F.  S.  Patch  and  R.  E.  Powell — 2:00.     Genito-urinary 

clinic. 
H.  ]\I.  Little  and  Dr.   Patrick — 2:00.     Gynecological 

clinic. 
A.   M.   Forbes   and   J.   A.   Xutter — 2:00.     Orthopedic 

clinic. 

Thursday,  October  I4 

J.  M.  Elder — 9:00.     Surgical  clinic,  empyema. 
J.  A.  Hutchison — 9:00.     Surgical  clinic. 
H.  D.  Hamilton  and  R.  H.  Cr.-\ig — 9:00.     Ear,  nose,  and 
throat  operations. 

G.  H.  ]\I.ATHEWSON  and  H.  McKee — 9:00.     Ej-e  clinic. 
Dr.  Harvey — 9:00.     Remedial  gA-mnastics. 

F.J.  Tees  and  F.  B.  Gltid — 9:00.     Fracture  clinic. 

A.   yi.   Forbes   and   J.   A.   Xutter — 2:00.     Orthopedic 

operations. 
H.  D.  H.AMiLTON  and  R.  H.  Cr.aig — 2:00.     Ear,  nose,  and 

throat  clinic. 

F.  S.  P.A.TCH  and  R.  E.  Po\\"ell — 2:00.     Genito-urinary 

clinic. 

G.  H.  Mathewson  and  H.  McKee — 2:00.     Eye  clinic. 
H.  M.  Little  and  Dr.   P.atrick — 2:00.     Gynecological 

clinic. 

Friday,  October  15 

E.  M.  Eberts — 9:00.  Surgical  clinic,  operative  treatment 
of  appendicitis  with  special  regard  to  the  prevention 
of  wound  infection. 

A.  T.  B.vziN — 9:00.  Surgical  clinic,  abscess  of  the  lung, 
traumatic  paraplegia. 


H.  D.  Hamilton  and  R.  H.  Craig — 9:00.     Ear,  nose,  and 

throat  operations. 
G.  H.  Mathewson  and  H.  McKee — 9:00.     Eye  clinic. 
Dr.  Harvey — 9:00.     Remedial  gymnastics. 
F.  J.  Tees  and  F.  B.  Gurd — Fracture  cHnic. 

F.  S.  P.\TCH  and  R.  E.  Po\\-ell — 2:00.     Genito-urinary 

operations,  prostatectomy,  pyelitis,  kidney  function 
in  urological  operations. 
H.  D.  Hamilton  and  R.  H.  Craig — 2:00.    Ear,  nose,  and 
throat  clinic. 

G.  H.  AL\thewson  and  H.  McKee — 2:00.     Eye  clinic. 
H.  M.  Little  and  Dr.  P.vtrick — 2:00.     Gynecological 

clinic. 
.\.   yi.   Forbes   and   J.    A.    Xutter — 2:00.     Orthopedic 
clinic. 

ROYAL  VICTORIA  HOSPIT.\L 

Tuesday,  October  12 

A.  E.  Garrow— 9:00.     Surgical  operations. 
W.    W.    Chipm.\n — 9:00.     Prolapsus    uteri,    sacro-pubic 
hernia.    Operations  and  presentation  of  cases. 

C.  B.  Keen.\n — 9:00.     Cases  of  cranioplastj^  spinal  cord 

injuries  in  soldiers,  chylous  effusion  in  pleura. 

E.  W.  Archib.\ld — 9:00.     Demonstration  of  X-raj'  plates 

of  thoracoplastj'  for  pulmonary  tuberculosis;  speci- 
men of  tuberculous  bowel. 

J.  A.  ]\IacMillan — 9:00.  West  operation  with  anatomi- 
cal demonstration  by  Professor  Whitnall. 

W.  H.  P.  Hill — 2  :oo.     Surgical  operations. 

W.  G.  TuRXER — 2  :oo.     Orthopedic  operations. 

Ear,  nose,  and  throat  clinic — 3:30.  Tonsil  and  adenoid 
operations,  special  cases. 

Wednesday,  October  13 

G.  E.  Armstrong — 9:00.     Surgical  operations. 

D.  W.  ]M.\cKenzie — 9:00.     Urological  operations. 

F.  A.  C.  Scrimger — 9:00.     Demonstration:    Six  cases  of 

penetrating  defects  in  long  bones,  infected,  filled  with 
pedicled  muscle  flaps;  five  cases  of  massive  collapse  of 
lung;  series  of  amputations  and  results;  obstruction  of 
duodenum. 

F.  T.  TooKE  and  Dr.  Pirie — 9:00.  Clinical  and  patho- 
logical demonstration  of  ocular  tuberculosis;  demon- 
stration of  a  new  method  of  localizing  foreign  bodies 
in  the  eye  and  also  of  a  new  retinometer. 

H.  C.  Burgess — 2:00.  Gj^necological  clinic:  The  treat- 
ment of  abortion. 

W.  G.  Turner — 2:00.  Demonstration  of  orthopedic 
cases. 

Ear,  nose,  and  throat  clinic — 3  :oo.  Operations  on  septum 
and  accessor}'  sinuses. 

Thursday,  October  I4 

E.  W.  Archib.\ld — 9:00.     Surgical  operations. 

W.  W.  Chipman — 9:00.  (gynecological  clinic:  The 
chronic  inflammatorj'  pelvis. 

C.  B.  Keenan — 9:00.  Demonstration  of  late  results  of 
foreign  bodies  in  the  lungs. 

W.  G.  Turnt;r — 9:00.  Demonstration:  Ca.ses  of  Brodie's 
abscess;  old  shoulder  injuries  fmilitary  and  civil). 

J.  A.  M.^cMiLLAN — 9:00.  West  operation  with  ana- 
tomical demonstration  by  Professor  W^hitnall. 

F.  A.  C.  Scrimger — 2:00.     Surgical  operations. 
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W.  G.  Turner  anci  W.  J.  Patterson — 2:00.     Orthopedic 

operations. 
Ear,  nose,  and  throat  clinic — 3:00.     ^Mastoid  operations. 

Friday,  October  15 

C.  B.  Keenan — 9:00.     Surgical  operations. 

D.  W.  Mackenzie — 9:00.     Urological  operations. 

W.  G.  Turner — 9:00.  Demonstration  of  recent  cases  of 
spinal  bone  graft,  results;  bone  graft  and  ununited 
fractures. 

J.  W.  Stirling  and  W.  G.  ^I.  Byers — 9:00.  Corneo- 
scleral trephining. 

F.  E.  McKenty — 2:00.     Surgical  operations. 

J.  R.  Eraser — 2:00.     Gynecological  clinic:    Neoplasms. 

MONTRE.^L   M.\TERNITY  HOSPITAL 

Mornings 
W.  \V.  Chipman — Obstetrical  operations. 
H.  M.  Little — Normal  labor  cases. 
W.  A.  G.  Bauld — Demonstration  of  ordinary  obstetrical 

routine. 
H.   C.   Burgess — Demonstration   of   the   application   of 

forceps. 
J.  W.  Duncan — Demonstration  of  induction  of  labor. 
J.  R.  Eraser — Intrapartum  g>'necology. 

Afternoons 

H.  M.  Little — Technique  of  obstetrical  operations  for 
hospital  and  general  practice. 

J.  W.  Duncan — Routine  treatment  of  vomiting  of  preg- 
nancy. 

H.  C.  Burgess — Routine  treatment  of  eclampsia. 

J.  R.  Eraser — Prenatal  clinic. 

WESTERN  GENERAL  HOSPITAL 

F.  R.  England — Modern  treatment  of  fractures. 

J.  A.  Springle — General  surger\'. 

George  Fisk — Treatment  of  fractures  by  mobilization 
and  massage. 

C.  C.  GuRD,  LoRNE  Gilday,  and  J.  J.  Irven — Gynecologi- 
cal clinics,  operations,  and  demonstration  of  cases. 

F.  Gilday — Orthopedics. 

F.  J.  H.A.CKETT — Treatment  of  wounds. 

R.  Scott — Treatment  of  burns. 

R.  H.  Craig — Foreign  bodies  in  the  bronchus. 

R.  .\.  Kerry  and  A.  Bramley-Moore — Ophthalmology. 

C.'VLViN  Ross — X-ray  demonstrations. 

George  D.  Robins— Neurological  cases. 

A.  H.  McCoRDiCK — Surgical  patholog>\ 


HOTEL  DIEU 

Kugexe  St.  Jacques  and  William  J.  Derome — Tuesday, 
9:00.  Hysterectomy  in  simple  and  complicated 
cases;  thyroidectomy;  Calot's  method  in  the  treat- 
ment of  tuberculous  cervical  adenitis;  appendectomy, 
simplified  technique  and  skin  suture. 

A.  Marh:n  and  .\.  St.  Pierre — Wednesday,  9:00.  Treat- 
ment of  purulent  pleurisy. 

DoxALD  Hingston  and  Z.  Rheau.\ie — Thursday,  9:00. 
Treatment  of  tuberculous  cervical  adenitis. 

G.  Baril  and  associates — Demonstration  of  the  .Ambard 
test  in  the  evaluation  of  functional  activities  of  the 
kidney,  presentation  of  cases  and  operation. 

Leo  Parizeau — Demonstration  of  the  value  of  X-rays  in 
the  diagnosis  of  gall-bladder  diseases,  followed  by 
operation. 

Z.  Rhe.\ume  and  E.  St.  J.acques — The  combined  abdom- 
ino-pelvic  operation  for  cancer  of  the  rectum, 
presentation  of  cases  and  operation. 

:\.  LaSalle,  J.  N.  Roy,  Paul  Bousquet,  and  George 
Badeaux — Eye,  ear,  nose,  and  throat  clinics. 


;  NOTRE  DAME  HOSPIT.-VL 

O.  F.  Mercier,  B.  S.  Bourgeois,  and  Dr.  Parizeau — 
General  surgery;  operative  clinics  and  demonstrations; 
treatment  of  fractures;  surgery  of  the  kidneys;  pros- 
tatectomy; hypertrophy  of  the  prostate;  treatment 
of  burns  by  tincture  of  iodine. 

L.  DE  L.  Harwood — Gjnecological  clinic;  preparation  of 
patients  for  major  operations;  medical  treatment  of 
inflammatory  conditions  of  the  pehis. 

.A.  A.  FouCHER — Eye  clinic;  operations  and  demonstra- 
tion of  cases;  optic  neuritis  (choked  disc)  in  relation  to 
brain  disease. 

Eugene  Panneton — Roentgentherapy  in  some  diseases 
of  women;  in  particular,  fibroids  of  the  uterus  and 
metrorrhagia. 

HOSPIT.AL  STE.  JUSTINE  FOR  CHILDREN 

Dr.  Ferron — General  surge rj-:  operations  and  demon- 
stration of  cases.  Congenital  deformities  of  the 
genital  organs. 

CHILDREN'S  MEMORIAL  HOSPITAL 

A.  Mackenzie  Forbes,  H.  B.  Gushing  and  associates — 
Demonstrations  daily,  treatment  of  tuberculosis  of 
bones,  scoliosis,  infantile  paralysis,  etc. 
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PRELIMINARY  PROGRAM  OF  EVENING  SESSIONS 

Presidential  Meeting,  Monday,  October  ii 

Address  of  Welcome:   General  Sir  Arthur  William  Currie,  G.C.M.G.,  K.C.B.,  LL.D.,  Montreal. 

Address  of  retiring  president:  William  J.  Mayo,  M.D.,  Rochester,  Minn. 

Inaugural  Address:  George  E.  Armstrong,  M.D.,  Montreal. 

Introduction  of  foreign  guests:  Sir  Berkeley  Moynihan,  Leeds;  Sir  William  Taylor,  C.B.,  Dublin; 
A.  Carless,  C.B.E.,  F.R.C.S.,  London. 

His  Excellency,  The  Right  Honorable  Sir  Auckland  C.  Geddes.  K.C.B.,  LL.D.,  M.D.,  British  Ambas- 
sador to  the  United  States. 

Sir  Berkeley  Moynihan,  C.B.,  M.S.,  F.R.C.S.,  Leeds:  The  John  B.  Murphy  Oration  on  Surgery. 

Tuesday,  October  12 

Symposium:   Intestinal  Obstruction. 

J.  M.  T.  Finney,  M.D.,  Baltimore:   Acute  Intestinal  Obstruction. 

Harvey  B.  Stone,  M.D.,  Baltimore:    The  Toxic  Agents  Developed  in  the  Course  of  Acute  Intestina 
Obstruction  and  Their  Action. 

LeGrand  Guerry,  M.D.,  Columbia:  The  Pre-Operative  Treatment  of  Intestinal  Obstruction. 

Rudolph  Matas,  M.D.,  New  Orleans:    The  Treatment  of  Postoperative  Ileus  with  Special  Refer- 
ence to  Tympanites  as  a  Defensive  Phenomenon. 

John  E.  Summers,  M.D.,  Omaha:    Enterostomy  in  the  Treatment  of  Acute  Intestinal  Obstruction. 

Charles  H.  Peck,  M.D.,  New  York:  Obstruction  of  the  Colon  and  Ileocolic  Junction. 
Symposium:  Blood  Transfusion. 

Nelson  M.  Percy,  M.D.,  Chicago:  Blood  Transfusion  in  Chronic  Ansmias. 

Lilian  K.  P.  Farrar,  M.D.,  New  York:  Acidosis  in  Operative  Surgery  and  Its  Treatment  by  Glucose 
and  Gum  Acacia  Given  Intravenously. 

Discussion:  L.  Bruce  Robertson,  M.D.,  Toronto;  E.  H.  Mason,'M  D..  Montreal. 

Wednesday,  October  ij 

Clarence  L.  Starr,  M.D.,  Toronto:    Reconstruction  Surgery  and  Its  Application  to  Civilian  Practice. 

Discussion:  Joel  E.  Goldthwait,  M.D.,  Boston;  Nathaniel  Allison,  M.D.,  St.  Louis. 
A.  Carless,  C.B.E.,  F.R.C.S.,  London:   Treatment  of  Flail  Limbs. 
Symposium:    Cancer  of  the  Uterus. 

William  P.  Graves,  M.D.,  Boston:     Present  Status  of  the  Treatment  of  Operable  Cancer  of  the 

Cervix  Uteri. 
William  S.  Stone,  M.D.,  New  York:    The  Present  Position  of  Radium  in  the  Study  and  Treatment 

of  Uterine  Cancer. 
Discussion:    Robert  B.  Greenough,  M.D.,  Boston;    Howard  Canning  Taylor,  M.D.,  New  York; 
John  G.  Clark,  M.D.,  Philadelphia. 

Thursday,  October  14 

Robert  C.  Coffey,  M.D.,  Portland:    Transplantation  of  the  Ureter  into  the  Large  Intestine  in  the  Ab- 
sence of  a  Functioning  Urinary  Bladder. 
Discussion:   William  R.  Cubbins,  M.D.,  Chicago. 
Symposium:   The  Thyroid  and  Its  Diseases. 

E.  C.  Kendall,  Ph.D.,  Rochester,  Minn.:    The  Chemical  Influences  of  the  Active  Constituents  of 

the  Ductless  Glands. 
H.  S.  Plummer,  M.D.,  Rochester,  Minn.:    The  Significance  of  the  Metabolic  Rate  as  Influenced  by 

Thyroid  Pathology. 
George  W.  Crile,  M.D.,  Cleveland:  The  Protection  of  the  Patient  in  Surgery  of  the  Thyroid. 
Charles  H.  Mayo,  M.D.,  Rochester,  Minn.:  The  Thyroid  and  Its  Diseases. 

Friday,  October  i^ 

Convocation  of  the  American  College  of  Surgeons: 
Conferring  of  Honorary  Fellowships. 
Presentation  of  Candidates  for  Fellowship. 
Presidential  Address:   George  E.  Armstrong,  M.D.,  Montreal. 
Fellowship  Address. 
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THE   RELATION    OF    THE    ISLETS    OF    LANGERHANS    TO    DIABETES 
WITH  SPECIAL  REFERENCE  TO  CASES  OF  PANCREATIC  LITHIASIS 

By  MOSES  BARRON,  M.D.,  Minneapolis,  Minnesota 

From  the  Department  of  Pathology,  University  of  Minnesota,  Minneapolis,  Minnesota 


^NY  reference  to  the  pancreas  as  secreting 

/  \  a  hormone  necessary  for  the  utihzation 
^  ^  of  sugar  by  the  tissues  of  the  body  is 
misleading,  as  that  function  is,  accurately 
speaking,  exercised  by  only  a  very  small  por- 
tion of  the  organ,  the  so-called  "islets"  of 
Langerhans;  so  that  what  is  generally  under- 
stood as  the  relation  of  the  pancreas  to  dia- 
betes is  rather  the  relation  of  the  islets  to  that 
disease.  And  yet  it  should  not  be  overlooked 
that  in  spite  of  a  great  abundance  of  proof 
from  experimental  and  clinical  studies,  it  has 
not  been  universally  accepted  that  the  defi- 
ciency of  either  the  pancreas  as  a  whole  or 
of  the  specific  portion  of  it,  the  islets,  results 
in  diabetes  mellitus. 

The  purpose  of  this  paper  is  to  present 
examples  of  typical  changes  in  the  islets  found 
in  cases  of  true  diabetes  together  with  a 
detailed  study  of  the  histopathology  found  in 
a  case  of  pancreatic  lithiasis  with  special 
reference  to  the  islets,  and  to  correlate  these 
findings  with  those  recorded  in  the  literature 
as  obtained  in  experimental  ligation  of  the 
ducts  in  animals.  Such  a  combined  study  of 
clinical  and  experimental  cases  is  of  special 
advantage  because  of  the  similarity  between 
the  spontaneous  and  the  induced  conditions. 

Pancreatic  lithiasis  is  a  very  rare  condi- 
tion. Only  a  relatively  small  number  of  cases 
have  been  recorded  in  the  literature,  although 
Graaf  speaks  of  it  as  early  as  1667,  and  Mor- 


gagni  and  Cawley  recognized  the  condition  in 
1765  and  1778  respectively.  Opie  (35)  found 
two  cases  in  1,500  autopsies.  Rindfleisch  (39) 
found  3  cases  in  a  series  of  2,000  autopsies. 
Zesas  (45)  in  1903  collected  only  about  70 
cases  from  the  literature.  Of  these,  7  had 
been  diagnosed  clinically.  Einhorn  (10) 
states  that  the  clinical  recognition  of  this 
disease  is  exceedingly  rare;  much  rarer  than 
the  very  rare  condition  itself.  In  our  own 
laboratory,  this  was  the  first  case  found  in  a 
series  of  several  thousand  autopsies. 

Gall-stones  are  generally  found  in  the  gall- 
bladder; they  are  rare  in  the  ducts.  Pan- 
creatic stones,  on  the  other  hand,  are  found 
lodging  in  the  ducts  in  the  absence  of  a  cystic 
diverticulum.  It  is  probable  that  pancreatic 
lithiasis  is  more  common  than  is  suspected, 
but  the  condition  is  not  recognized  unless 
the  stones  are  large  enough  to  meet  resistance. 
Small  stones  may  be  expelled  into  the  intes- 
tine without  any  symptoms.  A  few  large 
stones  have  also  been  found  in  the  faeces  (13), 
but  this  is  very  much  rarer  than  in  the  case 
of  gall-stones. 

In  contrast  to  the  relative  frequency  of 
gall-stones  in  the  female,  more  than  75  per 
cent  of  cases  of  pancreatic  lithiasis  occur  in 
the  male.  Lazarus  (25)  collected  57  cases 
from  the  hterature  of  which  47  occurred  in 
the  male.  He  states  that  about  60  per  cent 
are  found  during  the  fourth  decade. 
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The  stones  may  be  single  or  multiple. 
When  multiple  they  are  usually  small  and 
often  resemble  sand.  Moynihan  {^7,)  states 
that  as  many  as  300  stones  have  been  found. 
These  may  be  present  in  the  small  branches 
of  the  main  duct.  The  larger  ones  are  usually 
found  in  Wirsung's  duct.  Some  measure  4 
centimeters  in  diameter.  Ruth  (40)  removed 
one  at  operation  weighing  280  grams.  The 
stones  are  generally  firm  and  white  or  gray- 
ish white  in  color.  Chemically,  they  are  com- 
posed principally  of  calcium  carbonate  with  a 
mixture  of  phosphates  and  cholesterin.  A 
few  stones  contain  also  magnesium  carbonate 
and  calcium  oxalate. 

HISTOLOGY    OF    PANCREAS 

A  brief  description  of  the  histology  of  the 
pancreas  will  be  helpful  to  a  better  under- 
standing of  certain  of  the  pathological  changes 
to  be  treated  in  this  paper. 

Like  the  liver,  the  pancreas  originates  as  a 
diverticulum  of  the  intestine.  It  communi- 
cates with  that  organ  by  means  of  the  Wir- 
sungian  duct.  The  secretory  part  of  the  pan- 
creas is  composed  of  a  branched  alveolar 
gland  whose  walls  are  lined  by  irregularly 
triangular  epithelial  cells.  The  appearance 
of  these  cells  varies  with  the  functional  state 
of  the  gland  (4).  The  alveoli  empty  into  the 
intermediate  tubules  which  pass  over  into 
the  intralobular  ducts.  These  ducts  merge 
into  the  excretory  ducts  which  in  turn 
empty  into  the  pancreatic  duct. 

Within  the  lobules  of  the  organ,  lying  be- 
tween the  acini,  are  groups  of  cells  differing 
markedly  from  those  of  the  ordinary  glandu- 
lar tissue.  They  were  first  described  by  Lan- 
gerhans  (24)  in  1869  and  have  since  been 
known  as  the  islets  of  Langerhans.  These 
groups,  usually  round,  are  composed  of  small 
irregular  polygonal  cells  containing  round  or 
oval  vesicular  nuclei  in  which  one  or  more 
nucleoli  are  present.  Kuehne  and  Lea  (23), 
from  a  study  of  injected  specimens,  demon- 
strated tortuous  capillaries  as  the  vascular 
supply  of  these  islets.  The  cells  are  smaller 
than  the  secretory  cells,  are  slightly  granu- 
lar, and  are  arranged  in  the  form  of  anasto- 
mosing columns  or  trabeculae  surrounding  the 
relatively  large  tortuous  capillaries  with  which 


they  are  in  very  intimate  relation.  Lane  (26) 
has  demonstrated  that  there  are  two  distinct 
types  of  cells  in  the  islets  which  diflfer  in 
staining  reactions  after  proper  fixation.  The 
islet  cells  also  differentiate  themselves  from 
the  acinic  cells.  Dogiel  (8)  using  Golgi's 
stain  was  able  to  prove  the  absence  of  ducts 
in  the  islets.  Kuehne  and  Lea  (23)  on  inject- 
ing the  ducts  found  that  the  material  had  not 
penetrated  into  the  islets.  Opie  (35)  con- 
cludes that,  although  the  islets  have  the  same 
origin  as  the  glandular  acini,  they  are  struc- 
tures which  are  independent  of  the  secreting 
apparatus.  Prolonged  stimulation  of  the 
gland  does  not  transform  groups  of  acinic 
cells  into  islets  as  was  believed  by  Lewa- 
schew  (27).  The  conclusions  of  this  author, 
that  islets  are  temporarily  exhausted  acini 
which  resume  their  acinic  form  after  a  period 
of  rest,  have  not  been  corroborated  by  other 
investigators. 

According  to  Opie  (35)  the  islets  are  about 
3^2  times  as  numerous  in  the  tail  or  splenic 
portion  of  the  organ  as  elsewhere.  Their 
sizes  range  from  75  to  175  micra  in  diameter, 
although  very  large  ones  measuring  500 
micra  have  been  described.  They  are  sur- 
rounded by  fine  connective-tissue  capsules 
and,  in  general,  show  a  resemblance  to  the 
glomeruli  of  the  kidney  in  size,  shape,  and 
somewhat  in  structure.  A  marked  difference, 
however,  is  noticeable  in  the  lack  of  communi- 
cation with  excretory  ducts;  instead,  they  are 
in  intimate  relation  with  the  lymphatics. 

REVIEW    OF    THE    LITERATURE 

Experimental  ligation  of  ducts.  The  study 
of  this  rather  complex  organ  in  its  relation  to 
diabetes  has  led  to  extensive  experimental 
work.  Arnozan  and  Vaillard  (2)  ligated  the 
pancreatic  ducts  in  rabbits  and  found  that 
within  24  hours  the  ducts  became  dilated, 
the  epithelial  cells  were  desquamated,  and 
there  were  protoplasmic  changes  in  the  acinic 
cells.  At  the  seventh  day  there  was  beginning 
round  cell  infiltration,  and  at  the  fourteenth 
day  a  great  deal  of  the  parenchyma  had  been 
replaced  by  connective  tissue.  The  authors 
thought  that  the  sclerosis  was  due  to  the 
retained  secretion.  Ssobolew  (44)  hgated  the 
ducts  in  rabbits,  cats,  and  dogs.    He  found  a 
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Fig.  i.^  Photomicrograph  of  an  islet  from  a  section  of 
the  pancreas  of  Case  i.  Note  the  fibrosis  principally  at 
the  periphery'  of  the  islet.  The  epitheUal  cords  in  the  center 
are  still  fairly  intact. 

Fig.  2.  From  same  case  as  Figure  I.  The  fibrosis  is  con- 
siderably more  advanced  and  there  is  a  slight  lymphocytic 
infiltration  present.  Both  Figures  i  and  2  suggest  the  pic- 
ture of  chronic  glomerulitis  in  the  kidney. 

Fig.  3.  Photomicrograph  of  a  section  from  the  pancreas 
of  Case  2.   Two  closely  appro.ximated  islets  are  seen  which 

'All  photographs  and  photomicrographs  were  made  by  Henry  W. 
Morris,  of  the  Department  of  Pathology,  University  of  Minnesota. 

gradual  atrophy  and  sclerosis  of  the  organ 
with  relatively  intact  islets  and  no  glyco- 
suria. However,  in  later  stages,  from  30  to 
120  days  after  ligation,  he  found  sclerosis  of 
the  islets  accompanied  by  glycosuria.  This 
was  especially  prominent  after  injection  of 
olive  oil  into  the  ligated  ducts.  Mankowski 
(30)  and  Sauerbeck  (41)  obtained  similar 
results. 


have  been  completely  replaced  by  hyaline  material.  A 
few  epithelial  remnants  are  visible.  The  patent  capillaries 
are  distinct.  Several  capillaries  show  greatly  thickened 
h3-alinized  walls. 

Fig.  4.  Photomicrograph  of  a  section  from  the  pancreas 
of  Case  3.  The  center  of  the  lobule  shows  extensive  fibro- 
sis and  atrophy  of  the  acini.  The  arteriosclerotic  changes 
in  the  arterioles  are  only  sUghth'  visible.  The  resemblance 
to  the  coarse  fibrosis  of  the  heart,  resulting  from  coronary'^ 
sclerosis,  is  verj^  evident.  The  peripherj-  of  the  lobule  is 
fairlj-  intact. 


Kamimura  (19)  conducted  very  extensive 
experiments  for  the  elucidation  of  the  prob- 
lem relative  to  the  effect  of  duct  ligation  on  the 
islets.  His  results  are  based  on  the  study  of 
one  hundred  rabbits.  At  the  end  of  the  first 
week  after  ligation  he  found  very  little 
change.  At  the  end  of  the  second  week,  the 
normal  structure  was  lost — the  tissue  was 
scarcely  recognizable  as  pancreas.   There  was 
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Fig.  5.  Photograph  of  pancreas  from  Case  4.  All  of  the 
succeeding  photographs  and  photomicrographs  are  from 
the  same  case.  Note  the  narrow  body  and  tail  up  to  the 
point  of  obstruction  by  the  calculus.  A  portion  of  Wirsung's 
duct  has  been  opened. 

Fig.  6.  Cross  section  of  the  pancreas  in  the  region  of  the 
bod\-.    Wirsung's  duct  is  enormously  dilated.    The  wall 


atrophy  with  beginning  sclerosis.  In  the  fifth 
week,  very  few  nests  of  parenchyma  were  vis- 
ible, and  the  entire  organ  was  replaced  by  con- 
nective tissue.  However,  the  islets  were  still 
intact  in  the  connective-tissue  stroma.  After 
10  weeks  there  was  contraction  of  the  connec- 
tive tissue  and  fat  cells  began  to  appear.  In 
about  15  weeks  there  was  scarcely  any  paren- 
chyma visible  and  there  was  considerable  fat 
replacement.  The  islets,  however,  remained 
normal  throughout.  In  contrast  to  the  find- 
ings, following  the  extirpation  of  the  gland, 
examinations  of  the  blood  and  urine  showed 
neither  hyperglycaemia  nor  glycosuria  present 
during  any  stage  of  these  experiments.  He 
concludes  that  the  ligation  of  the  pancreatic 
duct  leads  to  a  slow,  progressive  atrophy  of 
parenchyma  with  replacement  by  connective 
tissue,   until   there   is   practically   no   acinic 


appears  fibrous  and  shows  practically  no  areas  of  paren- 
chyma remaining  (cf.  Fig.  8). 

Fig.  7.   The  calculus  after  removal  from  the  duct. 

Fig.  8.  Cross  section  of  the  head  of  the  organ.  Note  the 
large  areas  of  parenchyma  present.  In  the  center  of  one 
of  these  is  visible  a  small  white  calcareous  nodule  occluding 
one  of  the  smaller  ducts. 


structure  left,  but  the  islets  remain  intact. 
The  animals  suffered  no  digestive  disturb- 
ances; they  ate  well  and  assimilated  their  food. 
They  reacted  normally  after  injection  with 
adrenahn.  The  author  is,  therefore,  con- 
vinced that  the  islets  control  the  carbohy- 
drate metaboHsm,  since  these  animals  appeared 
entirely  normal  as  long  as  the  islets  were  left 
intact  for  the  production  of  the  internal  secre- 
tion; the  profound  alterations  in  the  glandular 
portion  of  the  pancreas  had  not  had  the 
sKghtest  effect  upon  the  utiUzation  of  sugar. 

This  author  differs  from  Ssobolew  (44)  and 
others  in  his  results,  in  that  they  revealed  an 
absence  of  sclerosis  of  the  islets  even  in  the 
late  stages  of  his  experiments.  Kamimura's 
results  are  identical  with  those  obtained  by 
Schultze  (42)  who  had  conducted  similar 
experiments  many  years  before  him. 
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Fig.  9.  Photomicrograph  of  section  from  the  region  of 
the  tail.  The  nerve  bundles  and  the  islets  are  ver>'  prom- 
inent. There  is  a  complete  absence  of  acini.  The  stroma 
is  of  dense  connective  tissue  with  ver>' little  leucocytic  infil- 
tration.  The  two  islets  are  fairly  normal. 

Fig.  10.  High  power  photomicrograph  of  one  of  the  islets 
shown  in  Figure  9.  Note  the  almost  normal  appearance  of 
the  structure.  The  capillaries  surrounded  by  cords  of 
epithelial  cells  are  well  shown. 

MacCallum  (ig)  performed  an  ingenious 
experiment  of  ligation  and  excision.  He  sep- 
arated the  distal  third  (tail)  of  the  pancreas 
and  ligated  the  duct  draining  this  portion. 
Seven  months  later,  when  the  separated  part 
was  found  to  be  a  mere  thickening  of  the 
mesentery,  the  proximal  (normal)  two-thirds 
was  excised.  The  operation  was  followed 
by  a  mild,  transient  form  of  glycosuria. 
Three  weeks  after  the  second  operation,  the 
thickened  patch  in  the  mesentery  was  re- 
moved. This  time  the  operation  was  followed 
by  a  very  extreme  glycosuria.    Microscopic 


Fig.  ir.  Low  power  photomicrograph  from  section  in 
region  of  the  corpus  showing  complete  absence  of  paren- 
chyma. The  stroma  is  of  dense  connective  tissue  with 
practically  no  evidences  of  inflammatory  reaction  present. 
The  ducts  show  a  mild  grade  of  hv-perplasia. 

Fig.  12.  High  power  photomicrograph  of  an  area  in  a 
section  taken  near  the  caput.  The  enormous  hyperplasia 
of  the  ducts  is  well  shown.  Young,  newly  formed,  some- 
what atj-pical  acini  are  present  in  lower  portion  of  picture. 

examination  of  the  excised  tissue  showed 
remnants  of  atrophic  pancreatic  tissue  in  the 
mesentery  consisting  almost  entirely  of  ducts 
and  masses  of  cells  that  morphologically 
appeared  to  be  islets.  However,  he  could  not 
be  sure  of  their  identity.  This  case  is  inter- 
esting for  the  fact  that  the  islets  from  so  small 
a  portion  of  the  pancreas  seemed  to  prove 
sufficient,  temporarily  at  least,  to  prevent  any 
but  a  mild  transitory  form  of  glycosuria. 

Kirkbride  (22)  repeated  the  above  experi- 
ment on  guinea  pigs.  Her  results  entirely 
corroborate  MacCallum 's  findings.    She  went 


442 


SURGERY,  GYNECOLOGY   AND    OBSTETRICS 


even  further  in  successfully  identifying  the 
remnants  of  parenchyma  as  islets,  by  the 
use  of  Lane's  (26)  method  of  staining.  She 
concludes  that  the  islets  are  especially  if 
not  exclusively  concerned  with  the  main- 
tenance of  normal  carbohydrate  metabol- 
ism. 

Experimental  excision  of  pancreas.  It  is 
interesting  to  contrast  the  results  obtained  by 
excision  of  the  pancreas  with  those  obtained 
by  a  simple  ligation  of  the  ducts.  Mering 
and  Minkowski  (32)  as  early  as  1889  reported 
that  total  extirpation  of  the  pancieas  in  dogs 
resulted  in  a  severe  and  fatal  diabetes.  They 
believed  that  this  result  obtained  from  a  lack 
of  some  substance  which  the  pancreas  secretes 
directly  into  the  blood  stream.  Fahr  (12) 
found  that  the  gradual  extirpation  of  the 
gland  results  in  hypertrophy  and  hyperplasia 
of  the  remaining  islets.  Epstein  and  Baehr 
(11)  found  excessive  hyperglycaemia  in  cats 
after  total  extirpation  of  the  pancreas.  The 
animals  developed  great  thirst.  The  blood 
sugar  rose  from  0.084  per  cent  to  0.838  per 
cent  within  6  days.  The  glycosuria  gradually 
diminished,  a  condition  which  they  assumed 
to  be  due  to  a  diminished  permeability  of  the 
kidneys. 

It  has  been  found  that  the  extirpation  of  the 
pancreas  in  a  gravid  dog  often  results  in  no 
diabetes  until  after  the  birth  of  the  puppies, 
when  a  fatal  diabetes  ensues.  This  would 
tend  to  show  that  the  pancreatic  hormone 
passes  from  the  foetus  to  the  mother.  In 
human  cases  of  diabetes,  women  sometimes 
show  an  increased  sugar  tolerance  during 
pregnancy  which  disappears  after  the  birth 
of  the  foetus. 

In  transplantation  experiments,  the  trans- 
plant has  often  been  found  to  undergo  atrophy 
without  resulting  glycosuria.  The  excision  of 
the  atrophied  and  sclerosed  transplant,  how- 
ever, has  been  followed  by  diabetes.  Examin- 
ation of  the  excised  sclerosed  tissue  in  these 
cases  has  shown  that  the  islets  had  remained 
intact. 

Pathology  of  the  pancreas  in  diabetes.  Bear- 
ing in  mind  the  lesions  encountered  in  the 
above  mentioned  Ugation  and  extirpation 
experiments,  let  us  pass  over  to  the  changes 
observed  in  spontaneous  diabetes  in  man. 


Cecil  (6)  working  in  the  pathological  labo- 
ratory of  the  Presbyterian  Hospital,  New  York 
City,  found  that  87  per  cent  of  the  90  cases  of 
diabetes  studied  at  postmortem  showed 
definite  lesions  of  either  sclerosis  or  hyaline 
degeneration  of  the  islets.  Of  these,  the  for- 
mer was  the  most  common.  Eleven,  or  13  per 
cent,  appeared  nonnal  both  grossly  and  micro- 
scopically. This  is  about  the  average  percent- 
age of  normal  appearing  pancreases  in  dia- 
betics as  found  by  a  large  number  of  observers 
(Opie,  35a). 

Heiberg  (15)  studied  two  cases  of  dia- 
betes which  resulted  fatally,  and  found  no 
noticeable  changes  present  in  the  pancreas. 
He  (16)  found,  however,  that  there  were  less 
than  two-thirds  as  many  islets  in  the  tail  of 
an  apparently  normal  pancreas  from  a  dia- 
betic case  as  from  a  non-diabetic  one.  He, 
therefore,  emphasizes  the  importance  of  the 
quantitative  study  of  the  islets  as  well  as  the 
qualitative.  In  our  laboratory  we  have  often 
been  impressed  with  the  scarcity  of  the  islets 
in  pancreases  of  diabetics  in  which  the  visi- 
ble islets  present  no  definite  lesions.  If  it 
be  assumed  that  there  are  cases  born  with  a 
reduced  number  of  islets,  then  such  cases 
would  be  potentially  congenital  diabetics  and 
would  lack  the  normal  functional  reserve  for 
proper  carbohydrate  metabolism.  Such  cases 
would  require  a  relatively  shght  metabolic 
disturbance  to  bring  about  an  actual  glyco- 
suria and  hyperglyca^mia.  It  is  also  possible 
that  changes  in  the  islets  sufhcient  to  produce 
an  abnormal  secretion  may  not  be  recognizable 
histologically  in  some  cases.  For,  in  our  pres- 
ent state  of  knowledge,  the  existence  of 
"functional''  disturbances  which  present  no 
characteristic  gross  or  microscopic  lesions 
cannot  be  denied.  Nor  can  one  overlook  the 
fact  that  the  pancreas  may  not  be  the  only 
organ  involved  in  the  production  of  the 
disease.  But  this  much  has  been  observed 
to  be  true,  both  from  experimental  work  and 
from  clinical  experience  (as  is  well  pointed 
out  by  Opie,  37)  that,  whenever  diabetes  is 
caused  by  a  lesion  of  the  pancreas,  the  lesion 
always  involves  the  islets;  and,  conversely, 
whenever  that  organ  is  diseased,  but  diabetes 
is  absent,  the  islets  remain  relatively  free 
from  involvement. 
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lig.  13.  I'hotomicrograph  of  another  section  near  the 
caput.  Note  the  large  group  of  atrophic  islets  showing 
degeneration  and  infiltration  with  leucocytes.  On  the 
upper  right,  there  is  a  large  nest  of  polymorphonuclear 
leucocytes,  indicating  the  presence  of  acute  inflammation. 

Fig.  14.  High  power  photomicrograph  of  an  islet  show- 
ing a  fairly  advanced  stage  of  fibrosis  (cf.  Fig.  2).  At  one 
end,  there  is  a  patch  of  lymphocytic  infiltration. 


Fig.  15.  Photomicrograph  of  a  section  taken  near  the 
caput,  showing  a  small  nest  of  degenerating  and  atrophic 
acini  still  remaining  in  this  region.  There  is  a  marked 
infiltration  with  polymorphonuclear  leucocytes,  lympho- 
cytes, and  a  few  plasma  cells.  The  small  islet  shows 
degeneration  and  atrophy,  which  is  probably  due  to 
the  inflammatory  reaction.  The  larger  one  is  fairly 
normal. 


REPORT  OF  C.A.SES 
Case  i.  Sclerosis  of  islets.  A  typical  picture  of  a 
sclerosed  islet,  so  often  found  in  diabetes,  is  shown 
in  Figure  i.  The  sclerosis  begins  around  the  tor- 
tuous capillaries  by  a  proliferation  of  connective 
tissue  between  the  endothelial  lining  of  the  blood 
channels  and  the  epithelial  cells.  The  epithelial 
cords  become  gradually  atrophied  and,  in  the  late 
stages,  disappear  almost  entirel}',  being  replaced 
by  hyalinized  connective  tissue.  Figures  i  and  2 
come  from  a  case  of  a  young  woman,  21  years  old,  a 
student,  who  had  been  sick  for  4  months,  suffering 
from  excessive  thirst,  increased  appetite  and  loss  of 
weight.  She  had  not  consulted  a  doctor  until  shortly 
before  death.  Urine  examination  showed  3.6  per 
cent  sugar  with  large  amounts  of  acetone  and  dia- 
cetic  acid  present.  There  was  marked  hyperglycae- 
mia.  At  autopsy  the  pancreas  weighed  50  grams 
and  showed  no  gross  lesions.  Microscopically  the 
organ  showed  an  entirely  normal  picture  except 
for  the  changes  in  the  islets.  These  presented  vari- 
ous stages  of  fibrosis.  The  earlier  stages  were  repre- 
sented by  an  increase  of  connective  tissue  around 
the  capilhries;  others  showed  a  definite  thickening 
of  the  capsules  with  an  infiltration  of  a  few  lympho- 
cytes; while  the  late  stages  showed  an  almost  com- 
plete fibrosis  of  the  islet  with  only  a  few  scattered 
epithelial  cells  visible  (Fig.  2). 


Case  2.  Hyaline  degeneration  of  islets.  Figure 
3  is  from  a  case  of  diabetes  in  which  the  hyaline 
degeneration  of  the  islets  was  very  pronounced. 
A  few  remnants  of  epithelial  cells  are  found  scat- 
tered in  some  of  the  islets.  This  tissue  was  taken 
from  a  man  51  years  old  who  had  been  sick  in  bed 
for  9  months  because  of  prostration  and  weakness 
from  diabetes.  He  suffered  from  a  continual,  intense 
thirst,  frequent  urination  with  polyuria  and  dys- 
pnoea. He  had  lost  a  great  deal  in  weight.  Examina- 
tion of  the  urine  showed  large  quantities  of  sugar 
present.  At  autopsy  the  pancreas  was  found  slightly 
decreased  in  size.  Microscopically  the  acini  showed 
a  slight  atrophy  with  a  mild  patchy  increase  of 
interacinic,  hyalinized  connective  tissue.  Practi- 
cally all  of  the  islets  had  undergone  hj-aline  degenera- 
tion (Fig.  3)  appearing  as  irregular  minute  foci  of 
hyaline  substance  in  a  few  of  w'hich  were  scattered 
isolated  atrophied  epithelial  cells.  Many  of  the 
capillary  lumina  remained  patent.  Not  a  single 
normal  islet  was  found  in  the  sections. 

Case  3.  Arteriosclerotic  changes  in  pancreas. 
Hoppe-Seyler  (18)  describes  arteriosclerotic  changes 
in  the  pancreas  which  result  in  diabetes.  He  con- 
siders the  lesions  to  be  comparable  to  the  arterio- 
sclerotic changes  in  the  kidneys.  The  tail  is  princi- 
pally involved,  becoming  atrophied  and  contracted. 
There   is   a    chronic   interstitial   infiltration   which 
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gradually  penetrates  the  acini  and  leads  to  oblitera- 
tion of  the  islets.  I  encountered  one  case  in  which 
the  pancreas  showed  a  peculiar  type  of  arterioscle- 
rotic change.  This  was  in  a  woman  67  years  old,  who 
was  brought  to  the  hospital  from  her  room  where  she 
had  been  found  by  her  daughter  moaning  and  in  a 
semiconscious  condition.  She  had  had  a  history  of 
"heart  trouble"  of  many  years'  duration.  The 
blood  sugar  was  0.37  per  cent.  At  the  autopsy 
there  was  found  a  moderate  general  arteriosclerosis 
which  manifested  itself  most  markedly  in  the  pan- 
creatic artery.  The  wall  of  this  vessel  was  greatly 
thickened  and  its  lumen  decidedly  narrowed.  The 
sclerosis  extended  for  some  distance  into  the  several 
pancreatic  branches.  The  pancreas  showed  exten- 
sive fat  infiltration  between  the  lobules  which  were 
greatly  reduced  in  size  (pancreatic  lipomatosis). 
Some  lobules  were  reduced  to  only  a  few  acini.  In 
the  centers  of  the  larger  lobules  there  were  patches 
of  fibrosis  (Fig.  4),  in  which  practically  no  normal 
acini  or  islets  remained.  Fine  bundles  of  connective 
tissue  radiated  between  the  acini  toward  the  per- 
ipheries of  the  lobules.  Some  of  the  blood-vessels, 
probably  branches  of  the  splenic  artery,  showed 
sclerosis.  The  greatest  change  was  visible  in  the 
islets,  very  few  of  which  approached  the  normal  in 
appearance.  They  showed  degeneration  and  necro- 
sis of  the  epithelial  cells  together  with  some  fibrosis. 
The  patchy  distribution  of  the  connective  tissue, 
which  involved  the  acini  as  well  as  the  islets,  sug- 
gested the  patchy  fibrosis  of  the  heart  muscle  fol- 
lowing severe  sclerosis  of  the  coronaries. 

The  universally  admitted  facts,  that  the 
islets  of  Langerhans  are  involved  in  at  least 
a  majority  of  the  cases  of  diabetes  and  that 
no  case  of  alteration  of  the  islets  is  encountered 
without  an  accompanying  diabetes,  make  it 
evident  that  the  islets  secrete  some  substance 
or  hormone  into  the  blood  which  is  necessary 
for  the  utilization  of  sugar  by  the  tissues. 
Carlson  (5)  states  that  all  evidence  supports 
this  view,  and  that  true  diabetes  in  man  is 
primarily  the  result  of  pancreatic  (islandic) 
deficiency.  Hoppe-Seyler  (18)  believes  that 
not  only  do  changes  in  the  islets  determine 
diabetes  mellitus,  but  that  the  degree  of 
these  changes  determines  the  intensity  of  the 
disease,  so  that  in  the  more  severe  cases  the 
islets  may  be  almost  entirely  destroyed. 

Case  4.  Pancreatic  lithiasis.  A  disease  which 
ofifers  exceptional  opportunity  for  the  study  of  the 
microscopic  changes  in  the  pancreas,  especially 
with  reference  to  the  relation  of  the  islets  to  the 
acini  and  their  ducts,  is  pancreatic  lithiasis.  I  had 
the  good  fortune  to  encounter  accidentally  such  a 
case  while  doing  routine  autopsies.  The  lesion,  by 
its  very  nature,  being  of  long  standing,  presents 


gradually  progressive  changes  in  the  parenchyma 
that  could  be  obtained  in  no  other  way,  not  even 
by  experimental  ligation  of  the  ducts  in  animals. 

This  case  is  that  of  R.  C,  about  40  years  old,  who 
was  brought  to  the  Minneapolis  City  Hospital  in 
coma  at  3:30  p.m.,  on  August  23,  1919.  He  had  been 
found  lying  unconscious  on  the  floor  in  his  room. 
It  was  stated  b}'  an  acquaintance  of  his  that  for 
several  days  he  had  not  been  well,  and  that  he  had 
been  seen  staggering  about.  During  the  last  day 
or  two  he  had  not  been  seen  at  all  until  he  was 
found  hdng  unconscious  in  his  room. 

Physical  examination  at  the  hospital  revealed  a 
well  developed  but  poorly  nourished  male,  lying 
comatose  in  bed,  but  quite  restless  at  times.  The 
face  was  flushed;  the  expression  distressed  and 
anxious.  Respiration  was  labored  and  at  the  rate 
of  28  per  minute.  The  mouth  was  dry.  The  eyes 
were  sunken;  the  pupils  were  dilated  and  equal, 
and  reacted  sluggishly  to  light.  Blood  pressure  was 
98/68.  Examination  of  the  urine  gave  albumin  -\-, 
sugar  +  +  ,  acetone  and  diacetic  acid  present. 
Examination  of  the  spinal  fluid  was  negative.  The 
temperature  between  97°  and  99.4°F.  Pulse  94  to 
115.  A  diagnosis  of  diabetes  with  diabetic  coma 
was  made.  He  died  at  6:30  p.m.,  on  August  24, 
just  15  hours  after  admission. 

The  principal  findings  at  the  autopsy  were  as 
follows:  The  body  was  that  of  a  well  developed, 
fairly  well  nourished  male,  past  middle  age.  There 
was  no  oedema  and  no  jaundice  present.  There  were 
large  encrusted  ulcers  from  3  to  15  millimeters  in 
diameter  scattered  over  both  shoulders,  upper  left 
chest  posteriorly,  and  over  left  chest  anteriorly. 
Some  of  these  crusts  are  more  than  5  millimeters 
in  thickness,  and  on  removal  leave  deeply  punched- 
out  ulcers.  There  is  dark  pigmentation  of  the  skin 
over  both  hands  from  the  middle  of  the  forearms 
downward. 

Examination  of  the  chest  shows  nothing  of  impor- 
tance other  than  congestion  and  oedema  of  the  lungs. 

In  the  peritoneal  cavity  nothing  of  interest  is 
found  outside  of  the  pancreas.  This  organ  shows  a 
marked  atrophy  of  the  corpus  and  cauda  which 
appear  cylindrical,  like  a  piece  of  rope,  together 
measuring  11  centimeters  in  length  and  about  15 
millimeters  in  diameter  (Fig.  5).  The  corpus  ends 
abruptly  in  a  bulbous  caput  of  about  normal  pro- 
portions, measuring  3.5  centimeters  in  diameter. 
On  section  the  corpus  and  cauda  are  found  to  con- 
sist of  a  cylindrical  tube  possessing  a  fibrous  wall 
from  3  to  5  millimeters  in  thickness.  Minute 
opaque  areas  of  parenchyma  are  visible  over  the 
cut  surface.  The  lumen  of  the  tube  has  a  smooth 
wall  and  proves  to  be  the  pancreatic  duct  (Wirsung) 
markedly  dilated.  It  measures  from  4  to  6  milli- 
meters in  diameter  (Fig.  6).  Probing  of  the  duct 
discloses  an  obstruction  at  about  the  center  of  the 
caput,  which  on  sectioning  is  found  to  be  a  calculus, 
chalk-white  in  color  and  measuring  5  by  6  by  12 
millimeters  (Fig.  7).  This  calculus  completely  and 
firmly  occludes  the  lumen  (Fig.  5).    Chemically  it 
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is  composed  almost  wholly  of  calcium  carbonate, 
with  only  a  trace  of  cholesterin  present.  The  point 
of  the  obstruction  appears  to  be  in  the  region  of  a 
sharp  curve  in  the  course  of  the  duct  where  the 
accessory  duct  (Santorini)  is  given  off,  whenever 
that  duct  is  present.  Efforts  to  locate  the  duct  of 
Santorini  are  not  successful.  The  caput  appears 
relativel}'  normal,  showing  considerable  masses  of 
parenchymatous  tissue  (Fig.  8).  Small  whitish  cal- 
culi are  found  obstructing  a  few  of  the  smaller  ducts. 

The  microscopic  study  of  the  pancreas  at  different 
levels  proved  of  unusual  interest.  In  the  region  of 
the  Cauda,  the  sections  showed  a  dense  stroma  of 
fibrous  connective  tissue  in  which  were  scattered 
numerous  islets  of  Langerhans.  Many  of  these 
islets  were  almost  entirely  normal,  although  there 
was  no  vestige  of  acinic  tissue  around  them  (Fig.  9). 
Some  islets  were  decreased  in  size,  having  been 
reduced  to  a  group  of  only  a  few  cells,  while  others 
were  distinctly  hypertrophied  to  two  or  even  three 
diameters.  Figure  10  shows  one  of  these  isolated 
normal  islets.  The  columns  of  epithelial  cells  sur- 
rounding the  capillaries  are  well  shown.  The  en- 
trance of  a  capillary  into  the  islet  is  clearly  seen  on 
the  upper  edge  of  the  picture.  A  very  few  lympho- 
cytes and  fewer  plasma  cells  are  present  in  the 
stroma.  The  nerve  bundles  are  unusually  promi- 
nent and  appear  approximated  (Fig.  9).  The  very 
striking  feature,  however,  is  the  almost  complete 
absence  of  acinic  tissue. 

Figure  11  is  from  a  section  in  the  region  of  the 
corpus.  One  of  the  smaller  ducts  with  its  branches 
is  well  shown.  There  is  a  slight  attempt  at  regenera- 
tion of  pancreatic  tissue.  This  is  best  seen  in  Figure 
12,  where  one  can  almost  trace  the  development  of 
young,  slightly  irregular  acini  as  budding  out- 
growths from  the  terminal  branches  of  the  mark- 
edly hyperplastic  ducts.  This  rather  ineffectual 
attempt  at  glandular  regeneration  is  quite  analo- 
gous to  the  pictures  often  encountered  in  cases  of 
portal  cirrhosis  of  the  liver,  where  the  bile  ducts 
also  undergo  enormous  proliferation.  Nothing  was 
encountered  to  suggest  attempts  at  regeneration  of 
the  islets. 

Some  areas  showed  beginning  degeneration  of 
the  islets.  Figure  13  shows  an  area  in  which  a  num- 
ber of  islets  more  or  less  atrophic  and  degenerated 
is  imbedded  in  a  dense  connective-tissue  stroma, 
free  from  acinic  tissue,  but  in  which  there  is  an 
extensive  infiltration  of  leucocytes.  The  large  nest 
is  composed  mainly  of  polymorphonuclears,  sug- 
gesting a  rather  recent  infection.  The  more  diffuse 
infiltration  is  composed  mainly  of  lymphocytes, 
plasma  cells,  and  a  few  eosinophiles. 

From  the  study  of  the  sections,  it  was  quite 
apparent  that  degenerative  changes  in  the  islets 
were  prominent  only  in  those  areas  where  an  inflam- 
matory exudate  was  present.  In  the  areas  of  mere 
fibrosis,  the  islets  remained  quite  normal.  Figure  14 
shows  an  hypertrophied  islet,  more  than  twice  the 
normal  size,  on  one  side  of  which  there  is  a  dense 
lymphocytic  infiltration.    This  islet  shows  a  moder- 


ately advanced  fibrosis  with  a  definite  atrophy  of 
the  epithelial  cords.  The  capillaries  are  surrounded 
by  laj^ers  of  connective-tissue  fibers.  It  is  in  a 
slightly  less  advanced  stage  of  fibrosis  than  the 
islet  in  Figure  i. 

Sections  of  the  caput  showed  mainly  normal 
parenchyma  and,  as  is  usual  for  this  portion  of  the 
pancreas,  very  few  islets  were  visible.  Small 
nodules  of  atrophy  and  necrosis  were  scattered 
along  those  ducts  that  contained  small  calculi. 
Because  of  the  presence  of  necrosis  and  very  exten- 
sive leucocytic  infiltration,  mostly  of  polymorphonu- 
clears, around  these  areas,  one  is  led  to  conclude 
that  these  lesions  were  relatively  recent  in  origin, 
and  were  probably  associated  with  a  local  infec- 
tion. Figure  15  shows  a  section  taken  from  the 
corpus  near  the  caput  in  which  a  small  area  of 
degenerating  and  atrophied  acini  still  persists.  The 
presence  of  degeneration  and  atrophy  in  the  islet 
proximal  to  this  area  indicates  its  involvement  in 
the  inflammatory  reaction.  The  distal  islet  is  free 
from  surrounding  exuda  te,  and  appears  fairly  normal. 

The  study  of  this  case  reveals  results  that 
are  remarkably  similar  to  those  found  in  ex- 
perimental ligation  of  the  ducts.  The  acinic 
parenchyma  had  completely  disappeared  in 
the  tail  of  the  pancreas  where  the  atrophy 
and  sclerosis  uncomplicated  by  inflammatory 
reaction  was  most  marked.  Obviously,  this 
area  had  been  affected  very  early  by  the  ob- 
struction of  the  duct;  nevertheless,  the  islets 
had  persisted  in  a  normal  state  (Fig.  10).  In 
the  body  of  the  pancreas,  and  in  the  region  of 
the  head,  where  the  pathological  changes 
seemed  to  be  more  recent,  there  were  evi- 
dences of  infection,  as  revealed  by  the  pres- 
ence of  extensive  leucocytic  infiltration.  In 
these  areas,  the  atrophy  and  sclerosis  were 
accompanied  by  involvement  also  of  the  islets 
(Figs.  13,  14,  15).  It  is  fair  to  assume  that 
the  diabetes  very  likely  made  its  appearance 
at  the  time  when  the  islets  began  to  suffer. 
Cases  of  pancreatic  lithiasis  without  diabetes 
(Allen,  i)  are  generally  cases  in  which  the 
islets  remain  free  from  involvement;  in  by  far 
the  majority  of  cases  reported  in  the  litera- 
ture diabetes  of  a  lesser  or  greater  degree  is 
associated  with  the  lesion.  The  persistence  of 
the  islets  at  a  time  when  there  is  a  complete 
disappearance  of  the  acini  clearly  demon- 
strates that  they  are  structures  entirely  dis- 
tinct from  the  acinic  parenchyma  and  have 
no  relation  to  the  ducts.  The  consensus  of 
opinion  seems  to  be  that  simple  obstruction 
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of  the  ducts,  per  se,  does  not  result  in  glyco- 
suria, but  that  only  in  the  later  stages,  when 
an  interstitial  pancreatitis  is  superimposed, 
does  diabetes  ensue  (Atkinson  and  Hirsch,  3). 
Attempts  at  regeneration  of  the  pancreas 
manifest  themselves  in  the  hyperplasia  of  the 
ducts  (Fig.  12).  Whether  or  not  new  islets 
may  be  formed  in  this  process  under  favor- 
able conditions  is  not  certain.  In  the  case 
under  discussion,  the  regeneration  progressed 
only  as  far  as  the  formation  of  atypical  acini. 

ETIOLOGY    AND    SYMPTOMS 

The  formation  of  pancreatic  stones  has  not 
been  entirely  explained,  although  bacterial 
infection  undoubtedly  plays  an  Important 
part.  Inflammatory  changes  in  the  ducts  may 
produce  a  collection  of  material  composed  of 
exudate  mixed  with  desquamated  epithelial 
cells  which  may  act  as  a  nucleus  upon  which 
lime  salts  may  crystallize.  Kinnicutt  (21) 
believes  that  pancreatic  hthiasis  is  very  prob- 
ably infectious  in  origin.  However,  it  has 
been  found  impossible  to  produce  stones  ex- 
perimentally in  animals. 

Pain  is  a  common  symptom  in  stones  of  the 
pancreas  and  may  be  slight  or  severe  and 
paroxysmal.  Nevertheless,  calculi  have  been 
found  at  autopsy  in  which  there  had  been  no 
history  of  any  definite  symptoms.  The  pain 
is  generally  localized  in  the  epigastrium. 
Often  the  attacks  are  accompanied  by  nausea 
and  vomiting.  Chills  and  fever  may  or  may 
not  be  present.  A  number  of  cases  where 
jaundice  has  been  associated  with  pancreatic 
lithiasis  is  on  record.  This  was  usually  due  to 
the  presence  of  gall-stones  simultaneously 
with  the  pancreatic  stones.  Sometimes  the 
pancreatic  stones  by  pressing  against  the 
common  bile  duct  from  without  have  brought 
on  obstructive  jaundice  (Rindfleisch,  39). 

Glycosuria  and  hyperglycaemia  in  most 
cases  appear  late  in  the  disease,  aftei  there  is 
an  involvement  of  the  islets  by  an  intralobu- 
lar pancreatitis.  The  diabetes  may  become 
of  a  very  severe  grade,  as  in  the  two  cases 
reported  by  Heiberg  (17).  Transitory  glyco- 
suria is  common  early  in  the  disease,  during  or 
immediately  following  the  attacks  of  colic. 
Alimentary  glycosuria,  as  revealed  especially 
by  the  sugar  tolerance  tests,  is  a  significant 


and  frequent  finding.    Steatorrhoea  is  fairly 
common. 

Keuthe  (20)  emphasizes  Schmidt's  test — 
the  persistence  of  the  nuclei  in  the  muscle 
fibers  found  in  the  faeces — as  a  valuable  diag- 
nostic aid  in  conjunction  with  the  sugar  tol- 
erance test.  The  finding  of  small  white  con- 
cretions in  the  faeces  makes  the  diagnosis 
certain.  Zesas  (45)  beUeves  that  colic  in  the 
upper  part  of  the  abdomen  associated  with 
the  passage  of  stones  by  the  bowel  is  an 
early  symptom.  Glaessner  (13)  diagnosed 
two  cases  by  this  method.  Skaller  (43)  found 
stones  in  the  faeces  in  one  of  his  four  cases 
of  pancreatic  lithiasis. 

TREATMENT 

As  already  mentioned,  only  a  few  cases  of 
pancreatic  calculi  are  diagnosed  clinically. 
Of  these,  the  treatment  is  entirely  sympto- 
matic other  than  surgical.  The  latter  treat- 
ment has  been  successful  in  a  small  number  of 
cases.  Murray  (34)  operated  on  a  patient 
for  gall-stones,  but  found  none  present.  After 
a  severe  attack  6  weeks  later,  he  again  oper- 
ated, removing  a  stone  from  the  pancreatic 
duct  12  millimeters  in  diameter.  His  patient 
made  an  uneventful  recovery.  Link  (28)  in  one 
of  his  cases,  found  the  head  of  the  pancreas 
to  be  the  size  of  a  fist,  and  gritty  like  a  sack 
filled  with  gravel.  On  opening  the  duct  of 
Wirsung  he  found  it  greatly  dilated  and  filled 
with  faceted  stones,  the  removal  of  which 
resulted  in  the  recovery  of  the  patient.  Allen's 
case  (i)  at  operation  presented  cysts  the  size 
of  an  orange,  due  to  obstruction  of  Wirsung's 
duct  by  calculi.  This  patient  died  5  days 
after  the  removal  of  the  stones.  Dowd  (9) 
reports  a  case  in  which  30  soft  mulberry-like 
stones  embedded  in  pus  were  removed  at 
operation  from  the  pancreas.  Similar  stones 
had  been  passed  in  the  faeces.  The  patient 
made  a  good  recovery.  Phillips  (38)  describes 
a  case  which  had  been  operated  on  for  gall- 
stones but  none  was  found.  The  jaundice 
persisted  and  sugar  appeared  in  the  urine. 
The  patient  died  in  coma.  At  autopsy  numer- 
ous stones  were  found  in  Wirsung's  duct. 
Ruth's  (40)  case  made  good  recovery  after 
removal  of  a  number  of  stones  from  the  pan- 
creatic duct,  the  largest  of  which  measured 
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almost  5  centimeters  in  diameter.  Moynihan 
iss),  Gould  (14)  and  Mayo-Robson  (31)  also 
report  successful  operations  for  pancreatic 
calculi. 

It  is  of  interest  to  note  that  there  is  little 
mention  made  of  wounds  troublesome  because 
of  fat  necrosis  as  the  result  of  the  escape  of 
pancreatic  fluid.  This  may  be  partially  ex- 
plained by  the  fact  that  the  secretion  in  these 
cases  may  be  deficient  in  ferments. 

SUMMARY 

1 .  Pancreatic  lithiasis  is  a  very  rare  disease, 
which  occurs  mostly  in  males  during  the 
fourth  decade. 

2.  The  obstruction  of  the  pancreatic  duct 
leads  to  an  advanced  atrophy  of  the  pancreas 
accompanied  more  or  less  by  fibrosis.  The 
islets  may  remain  intact  even  when  the  acini 
disappear  completely. 

3.  The  islets  are  epithelial  structures  which 
are  entirely  independent  of  the  acini  and  have 
no  relation  to  or  communication  with  the  ducts. 

4.  Changes  in  the  islets— such  as  degenera- 
tion, necrosis  and  fibrosis — generally  occur 
late  in  the  disease,  probably  as  a  result  of  a 
superimposed  secondary  infection,  consequent 
to  a  prolonged  stasis  in  the  ducts. 

5.  In  complete  accord  with  the  results 
obtained  experimentally  in  animals,  occlusion 
of  the  ducts  by  calculi  in  man  does  not  result 
in  diabetes  mellitus  unless  there  be  actual 
injury  to  the  islets. 

6.  Cases  of  pancreatic  lithiasis  presenting 
symptoms  of  hyperglyca?mia  and  glycosuria 
reveal  definite  lesions  of  the  islets  at  autopsy. 

7.  The  present  study  bears  out  the  con- 
clusions that  the  islets  secrete  a  hormone 
diiectly  into  the  lymph  or  blood  streams  (in- 
ternal secretion),  which  has  a  controlling 
power  over  carbohydrate  metabolism. 

8.  Attempts  at  regeneration  of  injured 
pancreatic  tissue  manifest  themselves  in  a 
definite  hyperplasia  of  the  ducts. 

9.  The  principal  clinical  findings  in  cases 
of  pancreatic  lithiasis  are  colic-like  epigas- 
tric pains  often  associated  with  temporary 
glycosuria,  steatorrhcea,  alimentary  glyco- 
suria, incomplete  digestion  of  meat  fibers 
as  revealed  by  the  persistence  of  the  nuclei 
in  muscle  fibers  in  the  fasces,  and,  occasionally, 


the  presence  of  whitish  or  grayish  pancreatic 
stones  in  the  faeces;  the  late  stages  are  often 
accompanied  by  diabetes  mellitus. 

10.  Operations  on  the  pancreatic  duct  are 
often  successful.  The  danger  of  fat  necrosis 
as  a  result  of  the  escape  of  pancreatic  fluid 
appears  to  be  negligible. 

1 1 .  The  histopathology  of  the  islets  in  diabe- 
tes falls  into  three  main  types,  which  are,  in 
the  order  of  their  importance,  as  follows: 
fibrosis,  hyaline  degeneration,  and  arterio- 
sclerotic changes.  The  pathogenesis  of  these 
lesions  may  not  be  very  dissimilar  to  that  of 
nephritis  when  taken  in  the  broad  sense.  The 
differences  in  the  intensity  of  the  pathological 
changes  in  the  kidney  as  compared  with  those 
in  the  pancreas  may  be  explained  by  the 
marked  dift'erences  in  the  characters  of  the  two 
organs.  In  the  kidneys,  any  glomerulitis  or 
other  changes  in  the  glomeruli  are  followed  or 
accompanied  by  alterations  in  the  tubules;  no 
such  changes  afi"ect  the  tubules  or  acini  in  the 
pancreas,  since  the  islets  aie  entirely  distinct 
from  the  latter  structures. 
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GUNSHOT  WOUNDS  OF  THE  BRAIN  WITH  RETAINED  MISSILES 

By  CHARLES  BAGLEY,  Jr.,  ALD.,  F.A.C.S.,  Baltimore 


THE  present  report  is  an  attempt  to  show 
what  might  be  called  the  late  results  of 
metalHc  foreign  bodies  in  the  brain. 
During  the  period  of  the  war,  numerous  com- 
munications set  forth  methods  of  handling 
cases  of  this  sort  at  the  primary  operation 
immediately  after  the  injury.  Removal  of 
the  foreign  material  at  the  primary  operation 
was  universally  advised  if  it  could  be  accom- 
plished without  undue  risk.  As  a  result  of  the 
attempt  at  immediate,  complete  removal,  a 
large  majority  of  the  patients  returning  to 
this  country  with  gunshot  wounds  of  the  head, 
presented  scars  of  varying  degree  without 
foreign  bodies  in  the  brain. 

In  a  series  of  192  patients  with  head  wounds, 
which,  except  for  a  few  accidents,  were  war 
injuries,  42  had  metalHc  foreign  bodies  intra- 
or  extra-cranial;  ^;^  of  the  cases  may  be  dis- 
regarded as  the  metal  was  superficial  or  in 
small  particles,  so  that  only  9  had  retained 
metal  of  sufhcient  size  and  at  a  sufficient 
depth  to  demand  serious  consideration.  These 
cases  with  an  additional  civihan  with  a 
retained  pistol  bullet,  form  the  basis  of  this 
paper. 

In  reviewing  the  publications  concerning 
primary  operations,  Harvey  Cushing's  paper- 
offers  the  best  data  for  comparison.  Ac- 
curate comparison  cannot  be  made,  since  the 
series  on  which  his  data  were  based  consisted  of 
219  cases,  while  our  series  numbers  192;  but 
it  is  interesting  to  note  the  relative  difference 
in  the  number  of  wounds  of  this  type,  the 
primary  series  furnishing  76  against  9  in  the 
secondary  series.  These  9  cases  are  grouped 
according  to  the  classification  of  the  primary 
series  into  Grades  V,  VI,  VIII. 

Six  of  the  patients  of  the  secondary  series 
were  in  Grade  V,  namely,  wounds  of  penetrat- 
ing type,  with  lodgment  both  of  projectile 
and  bone  fragments.  In  the  primary  series, 
there  were  41  cases  in  this  grade.  Five  of  the 
secondary  cases,  Cases  i,  2,  3,  5,  and  7,  were 
operated    upon    and    recovered;    the    other 

» Brit.  J.  Surg.,  1918,  v.  No.  20. 


patient,  Case  9,  was  discharged  without 
operation  because  the  missile  was  inaccessible 
and  was  not  causing  symptoms. 

Two  of  the  secondary  cases  were  in  Grade 
VI,  namely,  wounds  with  ventricles  pene- 
trated or  traversed  (a)  by  bone  fragments  and 
(b)  by  projectiles.  In  the  primary  series  there 
were  30  cases  in  this  grade.  One  of  the 
secondary  cases.  Case  6,  wounded  September 
29,  1918,  was  operated  upon  on  July  14, 
19 19;  two  large  bullet  fragments  were  removed 
and  when  cultured  gave  staphylococcus 
growth.  During  a  second  operation,  November 
26,  1919,  for  the  removal  of  another  fragment, 
a  large  cyst  in  the  frontal  lobe  was  opened; 
the  cyst  communicated  with  the  ventricle  and 
cultures  gave  growth  of  staphylococcus  albus. 
The  patient  died  on  January  10,  1920.  The 
other  patient  of  this  grade.  Case  8,  wounded 
July  4,  1918,  was  operated  upon  on  June  5, 
19 19,  for  the  removal  of  bone  fragments 
from  the  left  occipital  lobe.  A  shell  fragment 
in  the  left  cerebral  peduncle  did  not  seem  to  be 
causing  symptoms  and  was  inaccessible,  so 
that  no  attempt  at  removal  was  made.  The 
fragments  removed  gave  streptococcus  haemo- 
lyticus  growth,  and  the  patient  died  on  June 
25,  1919,  of  septicaemia. 

The  number  of  secondary  cases  is  too  small 
to  permit  of  comparison  of  mortahty  per- 
centages, but  it  is  interesting  to  note  that  the 
most  serious  grade  in  the  primary  series  was 
the  only  grade  in  the  secondary  series  in 
which  there  was  mortahty. 

One  of  the  cases  of  the  secondary  series  was 
in  Grade  VIII,  namely,  wounds  with  cranio- 
cerebral perforation.  In  the  primary  series 
there  were  5  cases  in  this  grade.  In  one 
case.  Case  4,  the  wound  of  entrance  was  in  the 
right  occipital  lobe,  from  which  location  a 
large  shell  fragment  was  removed  immediately 
after  the  injury.  In  the  left  temporal  region, 
there  was  a  small  skull  defect,  evidently  the 
point  of  exit  of  some  portion  of  the  shell,  and 
near  which  lay  the  small  shell  fragment,  which 
we  removed. 


Read  before  the  Southern  Surgical  Association,  December,  1919. 
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In  the  experience  of  those  doing  primary 
operations  at  the  front,  infection  caused  chief 
concern  in  the  patients  not  mortally  wounded. 
In  the  primary  series  it  was  not  possible  to 
make  cultures  of  all  projectiles  removed  at 
operation,  but  in  the  several  of  which  cultures 
were  made,  all  showed  organisms  of  greater 
or  less  pathogenicity.  In  the  patients 
of  this  series,  all  of  w^hom  were  operated  on 
many  months  after  the  injury,  infection  was 
still  the  condition  causing  greatest  trouble. 
In  7  cases  the  foreign  body  was  removed 
and  cultured;  in  4  of  these  there  was  bacterial 
growth  in  the  cultures;  in  3  the  cultures  were 
negative.  In  another  case  in  which  there  was 
no  attempt  to  remove  the  metallic  foreign 
body,  an  abscess  at  the  site  of  the  bone  frag- 
ments was  drained,  cultures  from  which  gave 
bacterial  growth. 

Organisms  were  found  in  various  stages  of 
activity,  ranging  from  the  entirely  dormant 
stage,  Case  6,  through  the  small  abscess  not 
causing  symptoms,  Case  i,  to  the  large 
abscess,  with  prominent  pressure  symptoms. 
Case  2,  and  the  abscess  with  pressure  symp- 
toms and  septicaemia,  Case  8. 

It  has  long  been  recognized  that  the  mere 
presence  of  a  foreign  body  in  the  brain  is  not 
incompatible  with  life,  nor  does  it  necessarily 
disturb  function.  In  the  reconstruction 
work,  however,  it  was  planned  to  have  all 
soldiers  discharged  in  a  condition  as  nearly 
normal  as  possible.  The  patient  was  always 
desirous  of  having  foreign  material  removed 
from  the  brain  if  it  could  be  accomplished 
without  undue  risk.  In  some  instances  the 
removal  of  the  foreign  body  was  necessary 
as  a  preliminary  to  the  repair  of  skull  defects, 
as  it  is  unwise  to  repair  defects  if  the  brain  con- 
tains foreign  bodies. 

Localization  of  the  metal  was  accompHshed 
chiefly  through  stereoscopic  roentgenograms; 
the  fiuoroscope,  however,  was  useful  in  the 
cases  with  large  pieces  of  metal. 

The  operation  was  carried  out  in  all  cases, 
except  Case  i,  through  a  small  incision. 
In  Case  i  a  unilateral  suboccipital  scalp  flap 
was  turned  down,  but  only  a  small  bony 
opening  made. 

The  magnet  was  of  less  use  in  these  cases 
than  in  the  handling  of  cases  immediately 


after  injury,  since  the  foreign  body  in  all  of 
our  patients  was  more  or  less  firmly  ILxed  in 
the  brain  tissue.  This  was  true  not  only  in 
those  cases  in  which  there  was  no  infection, 
but  also  in  those  in  which  there  was  abscess 
formation.  In  Case  i  the  bullet  was  plainly 
visible  superficially  in  the  right  cerebellar 
hemisphere;  the  distal  portion  could  be  seen 
projecting  into  the  abscess  cavity,  and  the 
proximal  portion  firmly  held  in  the  wall  of  the 
abscess.  In  Case  2,  in  which  there  was  a  large 
abscess  in  the  temporal  lobe,  the  foreign  body 
was  not  found  in  the  abscess  cavity,  but 
located  at  a  subsequent  operation,  firmly  en- 
capsulated in  the  posterior  wall  of  the  abscess. 
After  dislodging  the  body,  the  magnet  might 
have  been  used  for  the  purpose  of  dragging  it 
from  the  brain  substance,  where  it  rested  at  a 
considerable  depth,  but  this  was  easily 
accomplished  with  a  pair  of  alligator  forceps. 
Small  folded  rubber  tissue  drains  were 
always  immediately  placed  in  the  cavity  from 
which  the  metal  was  removed.  The  metal  was 
always  carried  directly  from  the  brain  to  the 
culture  tube  and  the  culture  examined  daily 
for  several  days.  If  at  the  end  of  96  hours 
there  was  no  growth  in  the  culture  the  drains 
were  removed;  but  in  the  case  of  a  positive 
culture  the  original  drains  were  allowed  to 
remain  for  a  period  of  several  months,  during 
which  there  was  always  active  drainage. 

Case  i.  Pvt.  P.  L.  Right  occipital  penetration  by 
machine-gun  bullet  which  lodged  in  the  right 
cerebellar  hemisphere;  extraction  of  bullet  and 
drainage  of  abscess;  recovery. 

The  patient  was  wounded  September  27,  1918,  and 
admitted  to  a  front  line  hospital  in  good  condition. 
There  was  no  attempt  made  at  that  time  to  remove 
the  bullet. 

When  brought  under  observation  at  General 
Hospital  No.  2,  Fort  McHenry,  Maryland,  in  April, 
1919,  the  roentgen-ray  findings  (Figs,  i  and  2)  were 
the  only  clinical  evidence  of  the  presence  of  the  bullet. 
Removal  of  the  missile  was  advised  because  of  its 
large  size  and  the  fact  that  the  procedure  seemed  to 
offer  no  difficulties. 

Operation,  May  ig,  igig  A  unilateral  cerebellar 
exposure  was  made  (Fig.  3).  After  deflecting  the 
right  flap  a  small  portion  of  bone  was  removed  and 
a  transverse  incision  made  in  the  dura.  There  were 
a  few  delicate  adhesions  between  the  dura  and  the 
pia-arachnoid.  An  exploring  needle  passed  o .  5  cm. 
into  the  hemisphere  encountered  the  bullet.  Division 
of  the  cortex  resulted  in  a  free  flow  of  pus.  Further 
examination  revealed  a  small  abscess  cavity  in  the 
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right  cerebellar  hemisphere  which  contained  about 
3  cubic  centimeters  of  pus.  Into  the  abscess  cavity 
the  distal  two-thirds  of  the  bullet  projected  while 
the  approximate  one-third  was  firmly  encapsulated 
in  the  right  wall  of  the  abscess.  The  bullet  was 
removed  and  immediately  placed  in  culture  media, 
examination  of  which  later  showed  a  growth  of 
staphylococci.  Folded  rubber  tissue  drains  were 
placed  in  the  abscess  cavity  and  brought  to  the 
surface  at  the  outer  extremity  of  the  transverse 
incision. 

Forty-eight  hours  after  operation  there  was  some 
headache  and  elevation  of  temperature.  Drainage 
continued  until  November  i,  191Q,  when  there  was 
complete  healing.  At  no  time  during  this  period  was 
there  evidence  of  disturbance  of  the  cerebellum. 

The  case  illustrates  the  course  of  a  septic 
foreign  body  with  a  latent  stage,  through  an 
attempt  at  autosterilization  terminating  in  a 
serious  inflammatory  lesion.  The  abscess, 
which  was  found  during  the  operation  for  the 
removal  of  the  bullet  234  days  after  the  injury, 
had  not  been  suspected,  since  the  patient 
presented  no  neurological  disturbance.  Had 
the  operation  been  deferred  until  the  appear- 
ance of  troublesome  symptoms,  there  would 
have  been  much  greater  destruction  of  the 
cerebellar  tissue  and  the  chances  of  immediate 
and  ultimate  recovery  greatly  diminished. 

Case  2.  Pvt.  E.  M.  Shell  fragment  wound  left 
malar  region:  immediate  recovery  good;  five  months 
after  injury  there  were  symptoms  of  brain  abscess; 
left  subtemporal  decompression,  January,  1919; 
drainage  of  temporal  lobe  abscess.  May,  191 9; 
removal  of  missile  in  June,  191 9;  recovery. 

The  patient  was  injured  by  a  bursting  shell  on 
August  17,  1918,  and  remembered  nothing  con- 
cerning his  injury  until  several  days  afterward,  when 
he  found  himself  in  General  Hospital  No.  9  at 
Rouen.  He  then  had  numbness  over  the  area  of 
distribution  of  the  left  fifth  cranial  nerve  and  weak- 
ness of  the  muscles  of  the  left  side  of  the  face.  Eight 
days  after  the  injury,  there  was  improvement  in  the 
muscle  weakness  September  7,  19 18,  he  was  able  to 
walk  a  few  steps,  but  his  memory  was  poor;  there  was 
slight  aphasia  and  diminution  of  vision,  especially 
of  the  right  eye.  There  were  numerous  wounds, 
all  of  which  healed  promptly  except  the  one  in  the 
left  malar  region. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Maryland,  November  27,  1918,  when 
the  chief  points  of  the  examination  were  poor  vision, 
especially  of  the  right  eye,  unpleasant  sensations  and 
hyperaesthesia  over  the  area  of  the  left  trigeminal 
nerve  and  weakness  of  the  muscles  of  the  left  side  of 
the  face.  Over  the  left  malar  region,  just  below  the 
outer  canthus,  there  was  a  small  scar  which  marked 
the  site  of  one  of  the  original  wounds.  The  roentgen- 


ray  photograph  showed  a  metallic  foreign  body  in 
the  posterior  inner  border  of  the  left  middle  cranial 
fossa  (Figs.  4  and  5). 

About  January  15,  1919,  the  patient  complained 
of  severe  headache  and  was  somewhat  drowsy.  On 
January  19,  the  headache  was  more  severe  and  the 
patient  was  very  drowsy.  His  blood  pressure,  was 
no  to  70  millimeters  mercury.  A  lumbar  puncture 
revealed  fluid  under  slightly  increased  pressure,  with 
155  cells  per  cubic  centimeter,  negative  bacteriolog- 
ically.  The  leucocyte  count  was  15,000  cells  per 
cubic  centimeter.  His  pulse  ranged  between  45  and 
56,  and  his  highest  temperature  was  99 . 2°. 

Opcratiou,  January  21.  igig.  A  left  subtemporal 
decompression  was  done  by  Alajor  A.  R.  Calvin  and 
Major  B.  T.  Stookey.  Because  of  the  critical 
condition  of  the  patient  only  a  short  search  was 
made  for  the  foreign  body.  The  operative  recovery 
was  tedious. 

On  January  29,  1919,  a  small  abscess  at  the  site  of 
the  original  injury  in  the  left  malar  region  was 
incised.  This  tract  remained  open  until  after  com- 
plete drainage  of  the  temporal  lobe  abscess. 

Operation,  May  2j,  igig,  drainage  of  abscess  of 
left  temporal  lobe.  The  previous  decompression  was 
bulging  greatly  so  that  the  abscess  could  not  be 
entered  at  this  point.  After  resection  of  1.5  centi- 
meters of  the  left  zygoma  (Fig.  6)  the  point  of 
entrance  of  the  missile,  in  the  floor  of  the  middle 
fossa  of  the  skull,  was  exposed.  A  probe  passed 
through  the  sinus  in  the  left  malar  region  was  used 
as  a  guide  in  locating  the  opening.  The  defect  was 
increased  by  removing  the  lateral  rim,  when  a  dis- 
sector was  passed  into  the  brain  substance,  and  a 
large  amount  of  pus  was  evacuated.  Only  a  hurried 
search  was  made  for  the  missile  because  of  the  con- 
dition of  the  patient  and  the  fact  that  the  roentgen- 
ray  indicated  its  position  in  the  posterior  inner  part  of 
this  fossa.  After  evacuation  of  the  pus  a  small 
rubber  tube  (Fig.  7,  a)  and  several  drains  made  of 
gutta-percha  were  inserted  into  the  cavity.  Around 
these  drains  the  wound  was  loosely  closed. 

Following  the  operation,  there  was  gradual  return' 
to  consciousness,  and  the  immediate  recovery  was 
quite  satisfactory.  Improvement  of  vision  was 
noticed  within  a  few  days. 

Operation,  June  7,  1919,  removal  of  metallic 
foreign  body  from  left  temporal  lobe.  An  incision 
about  4  centimeters  in  length  was  made  above  and 
posterior  to  the  left  ear.  The  skull  was  entered  at  the 
extreme  posterior  part  of  the  middle  fossa;  the  dura 
was  elevated  from  the  posterior  wall  of  the  middle 
fossa  to  a  depth  of  about  5  centimeters;  the  foreign 
body  was  not  located.  An  incision  was  then  made 
in  the  dura  and  the  cortex  of  the  temporal  lobe 
elevated  to  a  distance  of  5  centimeters  from  the  dura, 
and  the  metallic  foreign  body  was  encountered 
(Fig.  8) .  The  body  was  firmly  fixed  so  that  a  magnet 
was  useless.  After  dislodging  the  metal  it  was 
seized  in  alligator  forceps  and  removed.  Small, 
folded,  rubber  drains  were  placed  to  the  depth  of  the 
tract  through  which  the  metal  was  removed.      The 
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operation   was   completed   by   loosely    closing    the 
wound  about  them. 

In  entering  the  skull  at  this  time  great  care  was 
taken  to  work  without  coming  in  contact  with  the 
bulging  cortex  at  the  site  of  the  previous  decom- 
pression. The  bony  opening  of  the  skull  made  for 
the  removal  of  the  body  is  seen  in  Fig.  7  at  c. 

The  postoperative  recovery  was  entirely  satis- 
factory. There  was  profuse  drainage  at  the  site  of 
the  first  operation  and  slight  drainage  at  the  site  of 
the  second  operation  for  many  weeks. 

After  recovery  from  the  immediate  effects  of  the 
injury,  on  August  17.  1918,  there  was  no  evidence  of 
increase  of  intracranial  pressure  until  January,  1919. 
There  were  symptoms  of  neurological  disturbance, 
however,  and  it  is  fair  to  suppose  that  the  lack  of 
symptoms  of  increased  pressure  was  due  to  the  very 
gradual  enlargement  of  the  abscess.  The  decom- 
pression on  January  21,  1919,  certainly  bridged  a 
critical  period,  as  did  the  opening  of  the  abscess  in 
the  left  malar  region  on  January  29,  1919,  for  the 
bulging  at  the  site  of  decompression  and  drainage 
in  the  left  malar  region  continued  until  the  abscess 
was  drained.  May,  1919.  Just  prior  to  the  operation, 
however,  the  bulging  reached  its  maximum  and  the 
abscess  was  too  large  to  be  drained  through  the  small 
sinus. 

The  method  of  attack  in  draining  the  abscess  was 
somewhat  different  from  that  usually  adopted,  and 
gave  excellent  results,  because  of  the  low  position  of 
drainage  and  the  fact  that  the  abscess  was  entered 
at  a  point  where  the  cortex  was  adherent  to  the  dura. 

Case  3.  Pvt.  E.  A.  Machine-gun  bullet  wound  in 
right  frontal  region;  small  metallic  foreign  body  and 
bone  fragments  in  the  cortex;  small  traumatic 
cyst;  operation:  removal  of  metallic  and  bony 
foreign  body;  recovery. 

The  patient  was  injured  November  6,  1918,  and 
immediately  after  the  injury  was  operated  on  at 
Mobile  Hospital  No.    i.     His  recovery  was  good. 

He  was  examined  at  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Alaryland,  May,  1919.  There  were 
two  large  scars  and  a  small  pulsating  area  in  the 
right  frontal  region.  Except  for  headache  the 
neurological  condition  was  normal.  Roentgenograms 
revealed  bony  foreign  bodies  (Figs.  9  and  11)  well 
within  the  cortex  and  a  metallic  foreign  body 
(Figs.  9  and  10)  just  within  the  bony  defect. 

Operation,  July  12,  igig,  removal  of  metallic 
foreign  body.  The  bony  foreign  bodies  were  not 
located. 

Operation,  August  12,  igig,  evacuation  of  trauma- 
tic cyst.  During  the  search  for  the  bony  foreign 
bodies  a  firmly  walled  cyst,  containing  about  20 
cubic  'centimeters  of  clear  fluid  was  encountered. 
The  cyst  was  evacuated  and  a  search  made  for 
the  bony  foreign  bodies,  but  without  success.  With 
a  syringe,  fluid  was  aspirated  from  and  air  imme- 
diately injected  into  the  cyst  and  a  roentgen-ray 
plate  made.  In  Figure  1 1  the  outline  of  the  cyst  is 
definitely  seen  and  below  its  lower  portion  the 
distinct  shadows  of  the  bony  foreign  bodies. 


Operation,  August  27,  igig,  removal  of  multiple 
bony  fragments  from  right  frontal  lobe.  The  cyst 
was  again  opened  and  a  small  exploring  needle  passed 
into  its  wall  at  various  points.  Fragments  of  bone 
were  located  beneath  the  lower  wall,  encapsulated  in 
firm  tissue.  Rubber  drains  were  placed  to  the  depth 
of  the  cavity  and  the  operation  completed. 

Cultures  of  the  fragments  were  negative  for 
bacterial  growth,  and  there  was  no  drainage  at  the 
site  of  the  wounds.  The  rubber  tissue  drains  were 
removed  a  few  days  after  the  operation.  The 
operative  recovery  was  satisfactory,  but  the  patient 
continued  to  complain  of  headaches,  and  there  was 
slight  bulging  at  the  site  of  the  defect  4  months 
after  operation.  Repair  of  the  skull  defect  will  be 
postponed  until  there  is  no  bulging. 

The  localization  of  the  bony  fragments  was 
greatly  facilitated  by  the  injection  of  air  into  the 
cyst,  as  can  be  seen  in  Figure  11.  The  cyst  cavity  was 
distinctly  outlined  above  the  bony  fragment  sha- 
dows, so  that  it  was  evident  the  fragments  were  to  be 
found  in  the  cerebral  tissue  well  below  the  inferior 
border  of  the  cyst. 

Case  4.  Sgt.  P.  J.  G.  Gunshot  wound  in  left  occipital 
region;  small  metallic  foreign  body  in  left  temporal 
lobe;  operation;  removal  of  metallic  foreign  body; 
recovery. 

The  patient  was  injured  October  i,  1918.  At  a 
forward  hospital  a  large  metallic  foreign  body  was 
removed  from  the  posterior  portion  of  the  right 
hemisphere.  For  a  short  time  after  the  injury  there 
was  weakness  of  the  right  upper  and  lower  extremity, 
with  diminution  of  sensation. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Maryland,  January  15,  191 9. 
The  paralysis  had  cleared  up.  There  was  right 
homonomous  hemianopsia.  The  roentgen-ray  ex- 
amination showed  a  small  bone  defect  in  the  right 
occipital  region,  a  second  small  defect  in  the  left 
temporal  region,  and  a  metallic  foreign  body  6  by  4 
millimeters  in  the  left  temporal  lobe. 

Operation,  June  i,  igig,  removal  of  small  metallic 
foreign  body,  left  temporal  lobe.  An  incision  4 
centimeters  in  length  was  made  over  the  left  tempo- 
ral region  defect,  which  was  slightly  enlarged  back- 
ward. The  dura  was  opened  above  the  middle 
meningeal  artery,  and  there  were  fine  adhesions 
between  the  dura  and  the  pia-arachnoid.  The 
metallic  body  was  easily  located  at  a  depth  of  8 
mfllimeter  in  the  cortex.  The  metal  was  placed  in 
culture  immediately  after  removal.  Recovery  was 
prompt;  and  as  there  was  no  bacterial  growth  in  the 
culture  media  after  96  hours,  the  drains  were  re- 
moved. 

Case  5.  Pvt.  R.  R.  Gunshot  wound  in  mid- 
frontal  region;  metallic  foreign  body  deep  in  the 
substance  of  the  left  frontal  lobe;  operation; 
removal  of  the  metallic  foreign  body  and  repair  of 
defect  of  skull;  recovery. 

The  patient  was  injured  on  October  4,  1918;  his 
steel  helmet  was  penetrated  and  he  was  immediately 
rendered  unconscious.    For  a  short  period  there  was 
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Fig.  I.    Case  i.   a,    Point  of  entrance;  b,  machine-gun 
bullet  in  right  cerebellar  hemisphere. 


weakness  of  the  left  leg.  For  several  weeks  this  leg 
was  easily  exhausted.    His  memory  was  poor. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Maryland,  February  7,  1919. 
There  was  a  scar  1 1  centimeters  in  length  extending 
across  the  frontal  region  at  the  hair-line;  beneath 
the  scar  there  was  a  large  bony  defect.  Memory  for 
recent  events  was  slightly  impaired;  there  was  some 
disorientation  for  time.  The  deep  reflexes  were  nor- 
mal. The  roentgen-ray  revealed  a  metallic  foreign 
body  o .  5  by  I  centimeter  and  the  large  skull  defect 
in  the  frontal  bone  (Figs.  12  and  13). 

Operation,  August  14,  igig,  removal  of  metallic 
foreign  body.  An  incision  4  centimeters  in  length 
was  made  in  the  left  temporal  region  and  a  small  area 
of  bone  removed.  The  metallic  foreign  body,  en- 
countered at  a  depth  of  3  centimeters  within  the 
cortex  was  loosely  encapsulated  and  easily  removed 
without  bleeding  or  trauma  to  the  cortex.  The 
metal  was  immediately  placed  in  culture  and  small 
rubber  tissue  drains  placed  to  the  depth  of  the  cavity 
from  which  it  was  removed.  Recovery  was  good. 
As  there  was  no  bacterial  growth  in  the  culture,  the 
rubber  tissue  drains  were  removed  on  the  fourth  day. 
On  September  9,  1919,  the  skull  defect  was  repaired. 

Postoperative  recovery  was  good. 

The  comparatively  small  size  of  the  missile  and  the 
absence  of  symptoms  caused  considerable  hesitation 
in  attempting  its  removal.  After  a  delay  of  several 
weeks,  during  which  the  patient  was  kept  under 
observation  for  possible  sj'mptoms,  he  became  very 
impatient  and  expressed  a  desire  to  have  the  body 
removed,  rather  than  continue  in  an  uncertain 
state.  Actual  removal  offered  little  difficulty,  and 
convalescence  was  quick  in  the  absence  of  organisms. 

Case  6.  Pvt.  V.  C.  Fragmented  rifle  bullet  in  left 
frontal  lobe;  large  skull  defect;  operation,  July  14, 
1919;  removal  of  two  large  bullet  fragments; 
second  operation,  November  26,  1919,  drainage  of 
traumatic  cyst  of  left  frontal  lobe;  death,  January 
10,  1920. 


Fig.  2.  Case  I.  a,  ^lachiue -gun  bullet  in  right  cerebellar 
hemisphere. 

The  patient  was  wounded  September  29,  1918,  by 
a  rifle  bullet;  his  steel  helmet  was  penetrated  and 
he  was  unconscious  for  several  days.  There  were  no 
focal  symptoms. 


Fig.  3.    Case  i.   The  sketch  shows  the  portion  of  the 
bullet  which  projected  into  the  abscess  cavity. 
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Fig.  4.  Case  2.  a,  Marks  the  center  of  a  skull  defect,  the 
result  of  the  left  subtemporal  decompression,  b,  Shell 
fragment  in  middle  fossa  of  skull,  c,  Probe  passed  through 
the  sinus,  beginning  in  the  malar  region  and  extending  to 
the  shell  fragment,  d.  Floor  of  the  middle  fossa  of  the  skull. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry.  Maryland,  April  2,  1919.  The 
neurological  examination  was  negative,  except  for 
headaches  and  slight  mental  change.  The  patient 
was  inclined  to  treat  his  condition  lightly,  was  co- 
operative, but  seemed  rather  irresponsible.  There 
was  a  large  pulsating  defect  (Figs.  14  and  15). 
Three  shadows  indicating  metallic  foreign  bodies 
were  seen  in  the  roentgen-ray  plates  (Figs.  14  and 
15).  In  addition  there  were  many  small  foreign 
bodies,  all  of  which  were  extracranial. 

Operation,  first  stage,  July  10.  1919.  exploration 
for  metallic  foreign  bodies  in  left  frontal  lobe.  As  the 
bodies  were  not  easily  located,  silver  clip  markers 
were  placed  on  the  divided  dura  and  stereoscopic 
roentgen-ray  plates  made  again. 

Operation,  second  stage,  July  14,  1919.  Two  large 
metallic  foreign  bodies  to  the  lateral  side  of  the  left 
temporal  lobe  were  found  firmly  encapsulated  at  a 
depth  of  1 . 5  centimeters  below  the  surface  of  the 
cortex.  They  were  removed  with  some  difficulty,  as 
the  surface  of  the  bodies  obtained  was  very  rough, 
and  great  care  was  necessary  to  avoid  traumatizing 
the  cortex.  Rubber  tissue  drains  were  placed  to  the 
depth  of  the  cavities  from  which  the  bodies  were 
removed  and  the  wound  closed.  The  metal  was 
immediately  placed  in  bouillon  culture. 

Twenty-four  hours  after  operation  staphylococcus 
albus  was  found  in  the  culture,  and  there  was  a  free 
drainage  of  pus  at  the  site  of  operation.  The  general 
condition  was  good  until  the  ninth  day,  when,  follow- 
ing a  period  of  activity  (walking  about  the  ward), 
there  was  a  series  of  nine  convulsions.  These  were 
finally  controlled  through  the  use  of  sedatives.  Pus 
continued  to  drain  for  3  months,  during  which 
time  the  neurological  condition  of  the  patient  was 
practically  negative,  except  for  the  evidence  of 
mental  deterioration  as  noted  above. 


Fig.  5.  Case  2.  a,  Marks  the  skull  defect,  the  result  of 
the  left  subtemporal  decompression,  b,  Shell  fragment  in 
middle  fossa  of  skull,  c,  Probe  passed  through  the  sinus, 
beginning  in  the  malar  region  and  extending  to  the  shell 
fragment. 


Operation,  November  26,  1919,  drainage  of  trauma- 
tic cyst  of  left  frontal  lobe.  The  left  frontal  lobe  was 
e.xplored  through  a  4  centimeter  incision  over  the 
lower  portion  of  the  defect  in  the  left  frontal  bone,  and 
extensive  adhesions  were  encountered  between  the 
dura,  the  cortex,  and  the  floor  of  the  anterior  fossa. 
The  dissection  was  carried  to  within  a  few  milli- 
meters of  the  foreign  body,  when  there  was  a  free 
flow  of  fluid,  due  to  the  rupture  of  a  cyst.  As  com- 
munication with  the  ventricle  was  suspected  and  the 
presence  of  dormant  organisms  feared,  small  rubber 
tissue  drains  were  placed  to  the  depth  of  the  wound 
and  the  operation  terminated;  on  the  rubber  tissue 
drains  small  silver  clip  markers  were  placed. 

Immediately  after  the  operation  there  was  a  slight 
rise  of  temperature  and  headache  and  postcerebral 
rigidity.  This  condition  continued  until  the  fifth 
da}',  when  there  was  a  gradual  clearing  up  of  all 
troublesome  symptoms.  There  was  free  drainage  of 
fluid  containing  staphylococcus  albus  at  the  site  of 
operation.  The  roentgen-ray  plates  (Fig.  16)  showed 
the  silver  clip  markers  placed  on  the  rubber  tissue 
drains  on  a  plane  horizontal  with  and  8  millimeters 
anterior  to  the  metallic  foreign  body.  Drainage  at 
the  site  of  the  frontal  exploration  ceased  January  i, 
1920,  though  the  drain  was  not  removed.  The 
general  condition  was  satisfactory;  there  was  no 
headache  and  the  temperature  and  pulse  were  nor- 
mal. On  January  10,  1920,  45  days  after  the  frontal 
exploration,  the  patient,  without  warning,  had  a 
series  of  convulsions,  about  twenty  in  all,  and  died. 
Autopsy  revealed  complete  obliteration  of  cyst  with 
yellow  gelatinous  fluid  in  left  lateral  ventricle. 

In  this  patient  the  ventricle  was  evidently  pene- 
trated at  the  time  of  the  injury,  since  there  was  a 
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large  communication  between  the  cyst  and  the 
ventricle  at  the  time  of  the  second  operation.  After 
removal  of  the  large  fragments  at  the  first  operation 
there  was  active  drainage,  but  the  inflammation 
was  well  taken  care  of  by  the  brain  tissue.  Drainage 
of  pus  was  to  be  expected  after  the  second  operation, 
and  it  is  believed  that  there  would  have  been  no 
difficulty  except  for  the  communication  with  the 
ventricle,  which  made  complete  drainage  impossible. 
Obliteration  of  the  cyst  with  distention  of  the  ventri- 
cle at  autopsy  seems  to  bear  out  this  opinion. 

Case  7.  Corporal  A.  L.  Metallic  and  bony  foreign 
bodies  in  right  parietal  lobe  near  the  mid-line;  left 
hemiplegia,  severe  headaches;  operation;  removal 
of  metallic  and  bony  foreign  bodies;  improvement 
of  hemiplegia  and  headaches;  recovery. 

The  patient  w^as  wounded  October  22,  1918,  by  a 
machine-gun  bullet  and  was  unconscious  for  5  days. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Maryland,  April  3,  191 9.  In  the 
right  parietal  region  there  was  a  large  scar  extending 
from  the  mid-line  to  the  mastoid  region.  Beneath  the 
scar  there  were  two  small  bony  defects,  one  near  the 
mid-line  and  the  other  low  in  the  parietal  region 
(Figs.  17  and  18).   At  the  site  of  the  defect,  near  the 


Fig.  7.  Case  2.  a.  Rubber  drainage  tube  inserted  into 
left  temporal  lobe  abscess.  Note  the  angle  at  which  the 
tube  extends,  b,  Center  of  the  skull  defect  of  left  sub- 
temporal decompression,  c,  Small  defect  through  which 
the  metallic  foreign  body  was  removed  as  shown  in  Figure  8. 

mid-line,  there  was  a  small  sinus  from  which  there 
was  a  slight  amount  of  pus  exuding.  In  the  roent- 
genogram   there    were    shadows    suggesting    bony 


Fig.  6.  Case  2.  Diagrammatic  sketch  showing  resection 
of  zygoma  and  defect  in  floor  of  middle  fossa  of  skull, 
through  which  the  abscess  was  drained. 


Fig.  8.  Case  2.  Diagrammatic  sketch  showing  the  opera- 
tive wound  through  which  the  shell  fragment  was  removed 
from  a  depth  of  5  centimeters  in  the  left  temporal  lobe. 


456 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Fig.  9.  Case  3.  a.  Small  dcfcLi  m  >kuii  m  ii.uhl  frontal 
region,  b,  Shell  fragment  lying  superficially  in  the  right 
frontal  lobe,  c,  Bone  fragment  lying  deep  in  the  right 
frontal  lobe. 


sequestra  at  the  depth  of  this  sinus.  Anterior  to  the 
opening  near  the  mid-line  were  two  metallic  foreign 
body  shadows  (Figs.  17  and  18). 

Operation.  June  8.  igig.  excision  of  scar  in  right 
parietal  region  and  removal  of  sequestra  from  right 
parietal  lobe.  Under  ether  anaesthesia  the  entire 
scar  was  excised  and  the  sinus  at  the  site  of  the 
defect  explored  to  a  depth  of  1.5  centimeters. 
Small  fragments  of  bone  were  encountered  and 
removed.  The  sequestra  were  placed  in  culture 
media  and  rubber  tissue  drains  inserted  into  the 
depth  of  the  cavit.v  from  which  the  sequestra  had 
been  removed. 

Forty-eight  hours  after  the  operation  there  was 
severe  twitching  of  the  muscles  on  the  left  side  of  the 
body  without  loss  of  consciousness.  This  cleared  up 
after  the  administration  of  large  doses  of  bromide  of 
potassium.  The  cultures  revealed  staphylococci 
48  hours  after  the  operation.  Following  the  operation 


Fig.  10.  Case  3.  Anteroposterior  view  of  Figure  9.  The 
letter  indications  are  the  same.  The  bone  fragments 
cannot  be  seen  in  this  plate. 

there  was  some  slight  improvement  of  the  hemi- 
plegia. The  wound  continued  to  drain  for  several 
weeks. 

Operation,  August  2g,  igiQ,  removal  of  metallic 
foreign  bodies  from  the  right  parietal  lobe.  A  semi- 
circular incision  6  centimeters  in  length  was  made  in 
the  right  parietal  region,  extending  anteriorly  from 
the  defect  near  the  mid-line.  This  defect  was  en- 
larged anteriorly,  and,  after  great  difficulty,  the 
small  foreign  body  was  located  at  a  depth  of  2 
centimeters  below  the  dura.  It  was  firmly  fixed  in  a 
capsule.   The  large  body  was  found  o .  5  centimeter 


Fi^'.  It.  Case  3.  a.  Skull  defect.  6,  Traumatic  cyst  into 
which  air  has  been  injected,  c,  Shadows  of  bone  fragments 
which  were  removed,  d,  Small  extracranial  foreign  body 
which  no  attempt  was  made  to  remove. 


Fig.  12.  Case  5.  a,  Skull  defect  through  which  the 
metallic  foreign  body,  b,  entered,  c,  A  lead  marker  pasted 
on  the  lateral  surface  of  the  head,  d,  A  similar  marker 
placed  over  the  superorbital  ridge  for  the  purpose  of 
localizing  in  the  stereoscopic  plate  the  metallic  foreign 
body. 
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Fig.  13.  Case  5.  The  anteroposterior  view  of  Figure  12. 
The  letter  indications  are  the  same. 

below  the  surface,  also  firmly  encapsulated.  Removal 
of  the  bodies  was  accomplished  with  only  slight 
injury  to  the  cortex,  during  which  there  was  practical- 
ly no  bleeding.  The  metal  was  immediately  placed 
in  culture  media  and  drains  inserted  to  the  depth  of 
the  cavities. 

Recovery  was  prompt.  There  was  no  growth  in 
the  cultures  during  96  hours.  The  drains  were 
removed  on  the  fourth  day.  The  headaches  were 
improved  but  were  still  more  or  less  troublesome. 
There  was  slight  improvement  in  the  left  hemiplegia, 
due  in  large  part,  no  doubt,  to  physiotherapy. 


Fig.  15.  Case  6.  Anteroposterior  picture  of  Figure  14. 
The  letter  indications  are  the  same.   Note  the  depth  of  d. 

Case  8.  Sgt.  D.  F.  Gunshot  wound  of  left  occipital 
region;  abscess  of  left  occipital  lobe;  metallic  foreign 
body  in  left  cerebral  peduncle;  operation;  drainage 
of  abscess;  death  due  to  septicaemia. 

The  patient  was  wounded  July  4,  1918.  There  was 
immediate,  complete  right  hemiplegia.  The  patient 
did  not  lose  consciousness.  He  was  taken  prisoner 
by  the  Germans,  and  while  in  a  German  hospital  a 
piece  of  shrapnel  was  removed  from  the  left  occipital 
lobe.  The  arm  and  leg  gradually  improved  and  in 
November,  1918,  the  patient  began  to  walk. 

He  was  admitted  to  U.  S.  General  Hospital  No.  2, 
Fort  McHenry,  Maryland,  March  24,  1919.  There 
was    spasticity  of    the  right   upper  and  lower  ex- 


Fig.  14.  CubL  0.  a,  Large  defect  of  the  skull  in  the  left 
frontal  region,  b,  Jacket  of  the  rifle  bullet,  c.  The  distal 
portion  of  steel  core  of  rifle  bullet  which  after  removal 
fitted  nearly  into  the  jacket,  d,  Proximal  portion  of  steel 
core.  The  small  metallic  foreign  body  shadows  were 
practically  all  extracranial  and  unimportant. 


Fig.  16.  Case  6.  a,  Pro.ximal  portion  of  steel  core  of 
bullet,  b,  Silver  clips  placed  as  markers  on  rubber  tissue 
drain.  Note  the  absence  of  large  skull  fragments  seen  in 
Figures  14  and  15. 
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Fig.  17.  Case  7.  a,  Small  defect  in  right  parietal  bone. 
b,  Small  skull  defect  near  the  mid-line  in  which  there  are 
several  small  metallic  foreign  body  shadows,  c  and  rf, 
Metallic  foreign  bodies  in  the  cerebral  cortex. 

tremities.  The  patient  was  able  to  walk  without 
assistance.  His  hand-writing  was  poor,  very  coarse 
and  irregular.  There  were  occasional  headaches. 
At  the  site  of  the  wound  in  the  occipital  region 
there  was  a  small  sinus  from  which  yellow  pus 
exuded.  The  roentgen-ray  examination  revealed  a 
bone  defect  in  the  left  occipital  region.  Beneath  the 
defect  there  were  several  shadows,  indicating  bony 
sequestra  deep  in  the  brain  substance,  and  a  metallic 
foreign  body  (Figs.  19  and  20),  just  to  the  left 
of  the  mid-line  in  the  anteroposterior  plate,  and  about 
2  centimeters  above  the  shadow  of  the  external 
auditory  meatus  in  the  lateral  plate.  Because  of 
suppuration  in  the  left  occipital  lobe,  removal  of  the 
bony  sequestra  was  recommended,  while  the  depth  of 
the  metallic  foreign  body  contra-indicated  any  at- 
tempt at  removal. 


Fig.  19.  Case  8.  a,  Shell  fragment,  no  attempt  to  re- 
move which  was  made  because  of  its  depth.  In  the  occipital 
region  there  was  a  small  skull  defect,  c,  which  was  the  point 
of  entrance.  Beneath  the  defect,  there  was  an  abscess 
containing  bone  fragments,  b. 


Fig.  18.  Case  7.  Anteroposterior  view  of  Figure  17. 
The  letter  indications  are  the  same. 

Operation,  June  5,  1919,  removal  of  sequestra. 
Under  ether  anaesthesia  a  small  incision  was  made  at 
the  site  of  the  sinus  in  the  left  occipital  region. 
Several  small  sequestra  were  removed  from  a  depth 
of  about  2  centimeters.  During  this  removal  it  was 
noted  that  the  sequestra  seemed  to  be  lying  loosely  in 
the  tissue.  The  fragments  were  immediately  placed 
in  culture  media  and  small  rubber  tissue  drains 
inserted  into  the  cavitv. 


Fig.  20.    Case  8.    Anteroposterior  view  of  Figure  19, 
showing  the  metallic  foreign  body  at  a. 
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Fig.  21.  Case  8.  View  of  the  posterior  surface  of  a 
transverse  section  of  the  brain,  showing  the  abscess  at  a, 
in  close  pro.ximity  to  the  ventricle,  b. 

Forty-eight  hours  after  operation  the  cultures 
showed  a  growth  of  streptococcus  hsemolyticus; 
headaches  gradually  increased  and  for  several  days 
there  was  stupor  with  slowing  of  the  pulse  and 
choked  discs. 

Operation,  June  22,  igig,  drainage  of  abscess  of 
left  occipital  lobe.  A  small  opening  was  made 
anterior  to  the  defect.  An  exploring  needle  was 
introduced  into  the  occipital  lobe  and  about  30 
cubic  centimeters  of  greenish  pus  evacuated.  Rub- 
ber tissue  drains  were  placed  in  the  cavity. 

Twenty-four  hours  after  operation,  there  was  a 
sharp  rise  of  temperature  to  105°  and  increased  pulse 
rate  of  180.  Within  a  few  hours  there  was  a  rapid 
decline  of  temperature.  The  following  day  there 
was  another  sharp  rise  of  temperature  while  the 
pulse  rate  remained  rapid.  The  patient  did  not 
present    the    appearance    of     one     suffering     with 


Fig.  22.  Case  8.  Anterior  view  of  a  transverse  section  of 
the  brain  some  distance  in  front  of  Figure  21,  showing  the 
metallic  foreign  body  in  the  left  cerebral  peduncle. 
Note  the  absence  of  softening  or  other  evidence  of 
irritation. 


meningitis,  nor  were  the  symptoms  of  increased 
intracranial  pressure  prominent;  the  clinical 
picture  resembled  septicaemia.  Death  occurred  on 
June  25,  1919. 

The  autopsy  revealed  a  large  abscess  in  the  left 
occipital  lobe  communicating  with  the  ventricle  and 
a  metallic  foreign  body  firmly  encapsulated  in  the 
left  cerebral  peduncle  entirely  removed  from  the 
abscess  cavity  (Figs.  21  and  22).  The  endocardium 
was  the  seat  of  recent  inflammatory  changes,  and 


Fig.  23.  Case  9.  a.  Skull  defect  at  site  of  gunshot  wound. 
b  and  c,  Shell  fragments  deep  in  the  cerebral  tissue,  d,  Bone 
fragment  shadow  deep  in  the  cerebral  tissue. 


Fig.  24.    Case  9.    Anteroposterior  view  of  Figure  23. 
The  letter  indications  are  the  same. 
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Fig.  25.  Case  10.  a,  Small  skull  defect,  the  point  of 
entrance  of  a  pistol  bullet  10  years  previous,  b,  Thirty- 
two  caliber  bullet  deep  in  the  substance  of  the  occipital 
lobe,  not  causing  symptoms. 

cultures  from  it  showed  streptococcus  haemolyticus- 
Cultures  from  other  organs  also  showed  the  same 
growth. 

The  condition  of  the  patient  before  the  first 
operation,  June  5,  1919,  indicated  the  presence  of  an 
abscess  in  the^left  occipital  lobe,  which  was  causing 


Fig.  26.    Case  10.    Anteroposterior  view  of  Figure  25. 

moderate  disturbance.  The  operative  manipulation 
is  believed  to  have  excited  the  dormant  streptococcus 
haemolyticus,  resulting  in  an  increase  in  the  size  of 
the  abscess,  general  septicaemia,  and  the  death  of 
the  patient. 
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Fig.  27.  a,  Jacket  of  fragmented  bullet  removed  from  Case  6.  b,  Distal  portion 
of  steel  core  removed  from  Case  6.  c  and  d,  Shell  fragments  removed  from  right 
parietal  lobe  of  Case  7.  e,  Small  shell  fragment  removed  from  left  temporal  lobe  in 
Case  4.  /,  Machine-gun  bullet  removed  from  right  cerebellar  hemisphere  in  Case  1. 
g,  Shell  fragment  removed  from  left  temporal  lobe  in  Case  2.  h,  Shell  fragment 
removed  from  left  frontal  lobe  in  Case  5.  i,  Shell  fragment  removed  from  right 
frontal  lobe  in  Case  ^. 
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This  case  should  perhaps  have  been  classified 
with  the  inflammatory  cases,  of  which  we  hope  to 
write  later,  since  there  was  no  attempt  made  to 
remove  the  metal.  It  is  included,  however,  with  this 
group  since  it  so  well  illustrates  the  relative  serious- 
ness of  bony  and  metallic  foreign  bodies  in  the  brain. 
The  postoperative  course  was  certainly  unusual  in 
that  the  symptoms  suddenly  changed  from  those  of 
increased  intracranial  pressure,  with  subnormal 
temperature  and  pulse-rate  to  high  temperature  and 
very  rapid  pulse.  The  condition  was  not  well  under- 
stood until  the  autopsy,  when  blood  cultures  from 
various  organs,  including  the  heart,  gave  streptococ- 
cus growth. 

Case  9.  Pvt.  R.  H.  S.  Gunshot  wound  in  left 
frontal  region;  metallic  foreign  body  deep  in  the 
left  frontal  lobe;  no  symptoms;  no  operation; 
recovery. 

The  patient  was  injured  November  9,  1918,  by  a 
bursting  shell.  Several  pieces  of  metal  and  bone  were 
removed  at  one  of  the  forward  hospitals. 

When  he  was  examined  at  U.  S.  General  Hospital 
No.  2.,  Fort  McHenry,  Maryland,  there  were  no 
neurological  symptoms,  and  the  general  condition  of 
the  patient  was  good.  Roentgenograms  revealed  a 
bony  defect  in  the  left  frontal  region  and  two 
metallic  foreign  bodies  (Figs.  23  and  24).  The  defect 
in  the  left  frontal  region  was  the  seat  of  marked 
I)ulsations,  which  caused  the  patient  to  desire  that 
the  foreign  bodies  be  removed  and  the  skull  repaired. 

Because  of  the  absence  of  serious  symptoms  and  the 
fact  that  the  bodies  were  not  large,  but  deeply  placed 
in  the  brain  substance,  their  removal  was  not 
attempted.  The  patient  was  discharged  from  the 
army,  with  instructions  to  report  later. 

Case  10.  Civilian  J.  L.  Pistol  bullet  in  left 
hemisphere  10  years;  no  sj'mptoms;  no  operation. 

In  1909  the  patient  was  injured  by  a  thirty-two 
caliber  pistol  bullet.  Immediately  following  the 
injury  there  was  only  slight  neurological  disturbance 
and  it  was  decided  not  to  remove  the  missile.  Since 
the  injury  the  patient  has  suffered  no  ill  effects,  but 
presented  himself  for  examination  with  the  intention 
of  leaving  the  bullet  undisturbed  if  it  were  advisable. 
A  roentgenogram  revealed  a  small  skull  defect 
(Fig.  25)  and  the  bullet  shadow  (Figs.  25  and  26). 
This  case  again  illustrates  the  fact  that  metallic 
foreign  bodies  in  the  absence  of  infection  are  well 
tolerated  in  the  brain  tissue. 


The  postoperative  roentgen-rays  have  not 
been  included,  but  the  foreign  bodies  re- 
moved may  be  seen  in  Figure  27. 

The  end-resuhs  of  the  cases  may  be  summed 
up  as  follows: 

Case  I  —  complete  recovery; 

Case  2  —  complete  recovery  with  the  ex- 
ception of  dim  vision  of  the  right  eye,  due 
to  direct  injury  at  the  time  of  the  acci- 
dent; 

Case  3  —  persistence  of  headache,  which 
has  made  it  necessary  to  defer  repairing  the 
skull  defect; 

Case  4  —  complete  recovery; 

Case  5  —  complete  recovery,  with  repair  of 
the  skull  defect; 

Case  6  —  death,  the  result  of  infection  due 
to  the  disturbance  of  dormant  organisms  in 
the  scar  tissue  surrounding  a  cyst  in  the 
frontal  lobe,  which  communicated  with  the 
ventricle; 

Case  7  —  recovery,  with  marked  degree  of 
hemiplegia  of  the  opposite  side,  which  is 
gradually  improving; 

Case  8  —  death,  the  result  of  streptococcus 
haemolyticus  septicaemia,  which  was  due  to  the 
stirring  up  of  dormant  organisms  in  the  left 
occipital  lobe; 

Case  9  —  no  operation,  because  of  the 
inaccessibihty  of  the  metal  and  the  absence  of 
symptoms,  discharge  from  the  army  in  good 
condition; 

Case  10  —  no  operation,  since  there  were  no 
symptoms  after  a  period  of  ten  years. 

This  report  has  been  made  possible  through  the  co- 
operation of  the  various  departments  of  the  U.  S.  General 
Hospital  No.  2,  Fort  McHenrv^  Maryland:  and  through  the 
personal  assistance  of  Lieutenant-Colonel  T.  J.  Ileary, 
the  chief  of  the  surgical  service,  Major  J.  F.  Lutz,  in  charge 
of  the  roentgen-ray  department,  and  Lieutenant  M.  J. 
Egan,  assistant  in  the  neurosurgical  service. 
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REDUCTION  OF  OLD  DISLOCATIONS  OF  THE  HIP  BY  OPEN  INCISION ^ 

Bv  J.  J.  BUCHAXAN,  M.D.,  F.A.C.S.,  Pittsburgh,  Pexxsylvaxia 
Surgeon  to  Mercy  Hospital 


THE  exact  time  at  which  an  unreduced 
dislocation  of  the  hip  becomes  old  can- 
not be  definitely  stated.  If  the  possi- 
bility of  reduction  by  external  means  be  made 
the  criterion,  the  period,  for  practical  purposes, 
is  too  long,  because  leduction  by  manipulation 
or  force  has  been  accomplished  in  some  cases 
many  months  after  dislocation  has  occurred. 

Reports  of  such  cases,  however,  should  not 
be  accepted  without  close  scrutiny,  as  investi- 
gations have  shown  that  the  records  of  many 
cases  before  the  invention  of  the  X-ray  were 
of  doubtful  value. 

Sir  Astley  Cooper's  opinion  was  that,  after 
8  weeks,  it  would  be  imprudent  to  attempt 
reduction  of  a  hip  dislocation.  A  better 
standard  is  the  pathological  condition  present 
and  this  is  capable  of  more  exact  investigation, 
in  the  light  of  animal  experiments  and  opera- 
tions performed  on  human  beings  in  recent 
years.  Such  operations  show  that  as  early  as 
4  to  6  weeks  the  acetabulum  is  filled  with 
shreds  of  capsule  and  newly  formed  connec- 
tive tissue  and  the  head  fixed  in  its  false  posi- 
tion by  tissue  of  the  same  kind. 

Experiments-  on  dogs  have  shown  that,  14 
days  after  dislocation,  soft,  newly-formed 
tissue  usually  fills  the  acetabulum.  This  tis- 
sue is  much  fiimer  in  3  or  4  weeks,  and  8  or  10 
weeks  after  the  dislocation  the  mass  becomes 
so  hard  that  replacement  is  impossible  with- 
out clearance  of  the  cavity.  It  is  true  that 
these  obstacles  do  not  in  all  cases  preclude 
reduction;  but  they  furnish  important  rea- 
sons for  its  usual  lack  of  success. 

For  the  purposes  of  this  paper,  and  because 
a  definite  time  hmit  must  here  be  placed, 
beyond  which  cases  operated  upon  are  con- 
sidered old,  4  weeks  has  been  decided  on, 
earher  cases  being  considered  recent. 

Attempts  at  reduction  by  external  manip- 
ulation and  by  forced  traction  have  from 
the  earliest  times  to  the  present,  been  occa- 
sionally attended  by  disastrous  results,  such 
as   fatal   haemorrhage   from   rupture    of   the 

2Volkmann.    Deutsche  Ztschr.  f.  Chir.,  1803-4,  xxxvii,  37.5. 


great  vessels  and  fracture  of  the  neck  or  shaft 
of  the  femur.  These  accidents  have  been 
reported  with  sufficient  frequency  to  biing 
manipulation  and  power  traction  into  dis- 
repute and  to  give  rise,  since  the  era  of  anti- 
sepsis, to  the  belief  that  open  operation  is 
much  to  be  preferred. 

The  first  attempt  to  eft"ect  reduction  by 
open  operation  was  by  Delagarde  in  i86i.^ 
In  his  case,  the  original  injury  occurred  5 
months  before  and  was  complicated  by  a 
double  fracture  of  the  same  femur  which  had 
subsequently  united.  The  head  lay  in  the 
sacrosciatic  notch  and  caused  intolerable  pres- 
sure on  the  sciatic  nerve.  The  head  could  not 
be  restored  to  the  socket  and  was,  therefore, 
excised.  The  patient  was  reheved  both  of 
his  pain  and  disability. 

The  pathological  anatomy  of  these  cases 
was  studied  in  the  middle  of  the  last  century, 
notably  by  IMalgaigne  and  Tillaux,  who 
demonstrated  on  the  cadaver  the  pathology 
which  has  since  been  found  so  uniformly  in 
cases  operated  upon.  Fortified  by  this  knowl- 
edge and  encouraged  by  the  measurable  suc- 
cess at  the  time  of  the  Listerian  system,  a 
few  attempts  at  open  reduction  were  made 
in  the  late  seventies,  all  of  which  failed  and 
ended  in  resection  of  the  head  of  the  femur 
with  correction  of  the  position  of  the  limb  so 
as  to  bring  the  stump  of  the  neck  near  to  or 
into  the  acetabulum. 

In  1882,  the  first  actual  reposition  of  the 
head  into  the  acetabular  cavity  was  made  by 
Polaillon.  Unfortunately  the  patient  died  of 
gas  bacillus  infection  on  the  fourth  day. 
Since  that  time,  there  have  been  found  in 
literature  reports  of  47  additional  operations. 
To  these  may  be  added  a  case,  not  hitherto 
reported,  in  the  practice  of  O.  C.  Gaub,  of 
Pittsburgh,  and  the  writer's  case  herein  de- 
tailed, making  50  in  all. 

The  first  operations  in  this  country  were 
performed  by  the  late  Charles  T.  Parkes,  of 
Chicago,  and  reported  by  A.  J.  Ochsner,  his 

3  St.  Bartholomew's  Hosp.  Rep.,  1866,  ii,  183. 


1  Read  before  American  Surgical  .Association,  May  5,  1920. 
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assistant.  He  not  only  secured  excellent  re- 
sults in  his  2  cases,  but  also  showed  the  value 
of  levers  placed  under  the  neck  to  lift  the 
head  back  into  its  socket. 

The  only  complete  paper  on  this  subject 
hitherto  published  in  the  English  language  was 
contributed  to  the  Annals  of  Surgery,  in  1894, 
by  M.  L.  Harris,  of  Chicago.  His  operation 
was  a  success,  and  his  paper  is  now  a  classic. 

It  has  been  possible  for  the  author  to  secure 
from  the  literature  48  cases,  which,  with  Dr. 
Gaub's  and  his  own  make  up  the  50  cases 
which  are  briefly  reported  below. 

Analysis  of  these  cases  will  show  that, 
while  open  reduction  in  old  hip  luxations  is 
usually  difficult  and  not  altogether  devoid  of 
danger,  it  is  the  operation  of  choice.  In  a 
very  large  proportion  of  cases,  it  greatly  im- 
proves the  use  of  the  limb  and,  in  very  many, 
restores  its  complete  function.  Where  reduc- 
tion is  impossible,  resection  of  the  head  may 
still  be  done  to  secure  improved  position  of  the 
limb.  This  operation,  however,  has  a  higher 
mortahty  and  is  followed  by  less  perfect  use. 

ANALYSIS  OF  50  CASES  REPORTED 

If  assorted  into  decades,  it  will  be  found 
that  3  open  reductions  were  made  in  the 
eighties,  21  in  the  nineties,  20  in  the  first  de- 
cade of  the  present  century,  and  only  6  re- 
ported in  the  last  ten  years.  The  reason  for 
the  small  number  of  cases  reported  in  recent 
years  is  probably  the  general  use  of  the  X-ray, 
which  has  rendered  this  diagnosis  easy  even 
to  those  not  skilled  in  surgery. 

By  countries,  it  may  be  said  that  13  of  these 
patients  were  operated  upon  in  the  United 
States,  6  in  France,  6  in  Great  Britain,  3  in 
Italy,  I  in  Switzerland,  14  in  Germany  and  7 
in  Austria. 

Sex  and  age.  There  were  41  males,  8  fe- 
males, and  in  i  case  the  sex  was  not  stated. 

There  were: 

Cases 

In  first  decade  of  life 12 

In  second  decade  of  life 12 

In  third  decade  of  life 6 

In  fourth  decade  of  life g 

In  fifth  decade  of  life 6 

.\bove  the  50th  year 3 

"Adult" ' I 

Not  stated i 

Total ^o 


This  incidence  of  sex  and  age  is  not  mark- 
edly different  from  that  which  obtains  in  large 
collections  of  recent  dislocations.  The  chief 
difference  is  in  the  greater  number  of  cases 
in  little  children  whose  dislocations  if  neglect- 
ed are  more  amenable  to  reduction  than  those 
of  adults  and  whose  operations  are  less  likely 
to  terminate  in  resection  of  the  head. 

DURATION  OF  DISLOCATION 

Cases. 

1  to  2  months 13 

2  to  3  months ....  12 

3  to  4  months 5 

4  to  5  months 7 

5  to  6  months 1 

6  months  to  i  year 8 

I  to  4  years 5 

16  years r 

Total 50 

EARLY  TRIALS  AT  REDL'CTION 

Cases 
Fruitless  efforts  immediately  after  disloca- 
tion   II 

No  early  trials  made 17 

Xo  record  of  early  trials .  17 

Trials  made  within  first  4  weeks 4 

Previously  reduced  by  operation i 

Total 50 

■      FORM  OF  DISLOCATION 

Cases 

Dorsal 34 

Obturator   lo^ 

Sciatic 3, 

Upward 2 

Not  stated i 

Total 50 

P.ATHOLOGICAI   CONDITION  PRESENT 

Cases 
Acetabulum  said  to  have  been  filled  with 

connective  tissue  in 38 

Acetabulum  said  to  have  been  empty  in.  .  .  i 
Head  and  neck  said  to  have  been  bound 

down  by  fibrous  tissue  in 11 

Cartilage  said  to  have  been  intact  in 12 

Rim  of  acetabulum  said  to  have  been  bro- 
ken in 3 

Fracture  of  cup  of  acetabulum  reported  in.  3 

Fracture  of  pelvis  in 2 

Head  pushed  through  obturator  membrane 

in 1 

Epiphyseal  separation  in 1 

OPERATI\-E  TECHNIQl'E 

Incision.    In  32  cases  in  which  the  location  of  the  inci- 
sion was  definitely  stated,  there  were  done  by 

Cases 

Langenbeck's  straight  incision 11 

Barker's  anterior  incision 8 

Kocher's  angular  incision 7 

White's  posterior  incision 2 

Combined  anterior  and  posterior  incision .  .        3 
Goblet  incision i 
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Preliminaries  to  reduction.  In  4  cases  the 
trochanter  was  chiseled  through  at  the  base, 
and  after  reduction  had  been  accompHshed, 
fixed  back  into  place,  once  with  screws  and 
3  times  with  silver  wire.  In  1 1  cases  all  mus- 
cular attachments  were  separated  from  the 
great  trochanter,  usually  subperiosteally.  In 
30  cases,  it  was  noted,  that  the  acetabulum 
was  emptied  of  its  connective-tissue  tilling 
with  scissors,  knife,  or  curette.  In  one  case 
it  was  said  to  be  empty.  In  one  case  the 
acetabular  content  was  not  removed,  and,  in 
it,  recurrence  of  the  dislocation  took  place. 
Tenotomy  of  the  adductors  was  resorted  to 
in  one  case,  and  the  chiseling  of  the  rim  of  the 
acetabulum  in  another. 

Reduction.  The  method  of  reduction  is 
stated  in  a  minority  of  the  cases  only.  In  13 
cases  it  was  by  manipulation;  in  3  by  levers 
and  manipulation;  and  2  by  strong  hooks; 
and  in  i  by  pulleys.  Reduction  is  said  to  have 
been  easy  in  9  cases  and  difficult  in  8;  in  the 
remainder  of  the  cases  no  statement  is  made 
on  this  point,  but,  from  the  description  of  the 
operation,  it  would  seem  to  have  been  difficult. 

After-treatment .  Most  of  the  patients  were 
treated  by  extension,  abduction,  and  external 
rotation,  maintained  by  weight  and  pulley  with 
side  splint  or  by  a  plaster-of-Paris  dressing. 

Mortality.  Only  3  patients  died  (6  per  cent) : 
(i)  case  of  Po]aillon,in  1882,  died  on  the  fourth 
day  from  gas  gangrene;  (2)  case  of  Mikulicz, 
in  1895,  died  in  6  weeks,  from  sepsis  with  pel- 
vic inffitration;  (3)  case  of  De  Forest  Wil- 
lard,  published  in  1904,  died  in  one  week, 
from  septic  endocarditis. 

FUNCTIONAL    RESULT    OF    OPER.\TIONS 

Of  the  45  cases  reported,  36  (80  per  cent) 
had  good  results  and  9  (20  per  cent)  had 
moderate  improvement  or  poor  results  as 
follows : 

Cases 

Perfect  result 8 

Excellent  result g 

Good  result 2 

Great  improvement i 

Considerable  improvement 2 

Good  function  but  limited  motion  .  8 

Good  function,  but  hip  ankyloscd 4 

Greatly  improved,  but  ankylosed i 

Early  report,  but  very  promising i 

Total 36 


Some  improvement,  but  ankylosed. 

Slight  improvement 

Poor  function;    hip  ankylosed  . 

\'ery  poor  result 

Recurrence  (re-operated  upon) .  .  .  . 


Total . 

No  report . 
Dead 

Total . 


3 
50 


Of  the  q  cases  in  which  the  operation  could 
not  be  considered  successful,  one  was  per- 
formed on  a  girl  of  12,  for  a  luxation  of  3 
years'  standing;  one  on  a  child  of  10,  for  a 
luxation  of  2J/2  years'  standing;  in  2  cases 
the  suppurating  head  required  excision  some 
months  later  and  in  i  there  was  long-con- 
tinued suppuration  with  peroneal  paralysis. 

Aiiflior's  case.  The  young  man  whose  case  fur- 
nished the  motive  for  this  paper  is  19  years  old,  a 
machinist  bv  trade.  He  was  injured  September  20, 
1918. 

An  automobile  in  which  he  was  riding  was  struck 
by  a  train  and  "turned  turtle."  The  patient  was 
found  pinned  under  it,  unconscious.  He  was  taken 
to  a  hospital  in  a  neighboring  town  where  he  re- 
mained unconscious  for  10  days,  probably  from 
cerebral  concussion.  A  diagnosis  of  fracture  of  the 
pelvis  was  made,  which  later  X-ray  plates  confirmed, 
and  he  was  kept  in  bed  for  9  weeks  with  Buck's 
extension  on  the  limb.  He  remained  in  the  hos- 
pital 3  months  when  he  was  dismissed  and  taken  to 
his  home.  He  remained  at  home  6  weeks  and  then 
returned  to  the  same  hospital  and  had  X-ray  plates 
taken,  after  which  an  anaesthetic  was  given  and 
manipulation  of  the  limb  used  with  no  evident  re- 
sult. Two  weeks  later  (February  21,  1919)  he  came 
to  Mercy  Hospital.  Pittsburgh,  on  crutches,  which 
he  had  been  obliged  to  use  constantly  ever  since  he 
was  allowed  out  of  bed. 

Physical  examination  showed  the  usual  signs  of 
backward  dislocation  of  the  hip;  shortening  {i}i 
inches),  inversion,  adduction.  There  was,  however, 
but  slight  flexion.  The  head  could  be  felt  to  roll 
under  the  fingers  in  the  ordinary  place  of  a  dorsal 
dislocation.  He  could  not  bear  weight  on  the  limb, 
owing  to  the  sliding  upward  of  the  head  on  the  dorsum 
of  the  ilium. 

X-ray  plates  were  made  on  February  28,  which 
showed  a  dorsal  dislocation  of  the  hip  with  a  nearly 
transverse  fracture  at  the  junction  of  the  shaft  with 
the  neck.  The  outline  of  the  pelvis  near  the  acetab- 
ulum was  indistinct  as  though  from  a  fracture. 
The  fracture  of  the  femur  had  united  in  good  posi- 
tion. 

The  patient  was  put  to  bed  with  Buck's  extension, 
the  traction  being  applied  to  the  thigh  only.  After 
prolonged  use  of  traction  with  heavy  weights  the 
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most  that  could  be  gained  was  one-half  inch  addi- 
tional length.  Operation  was  decided  on,  and  prep- 
aration for  efficient  traction  and  manipulation  at 
time  of  operation  was  made  3  days  before  the  time 
set. 

This  consisted  in  the  application  of  a  strip  of 
adhesive  plaster  of  triple  thickness  applied  to  each 
side  of  the  thigh,  each  strip  having  fixed  in  its  lower 
end  a  harness  ring  as  shown  in  the  drawing. 

Operation  was  performed  on  April  19,  1919.  A 
Kocher  incision  was  used.  Towels  were  fixed  to  the 
wound  edges  to  protect  from  skin  infection.  The 
incision  was  deepened  until  the  margin  of  the  acetab- 
ulum could  be  exposed.  This  cavity  was  roofed 
over  and  filled  with  dense  connective  tissue  and 
shreds  of  capsule. 

All  this  tissue  was  dissected  out  with  strong  scis- 
sors, exposing  the  normal  cartilage.  The  fibrous 
tissue  was  then  lifted  and  cleared  from  the  anterior 
aspect  of  the  great  trochanter  and  neck  until  the 
cartilaginous  margin  of  the  head  was  reached.  The 
pelvis  was  firmly  fixed  to  the  table  by  a  band  of 
webbing  passing  over  it;  the  lower  leaf  of  the  table 
was  dropped  permitting  the  patient's  right  knee 
to  be  flexed  and  the  leg  to  hang. 

The  webbing  surcingle  was  then  adjusted  to  the 
assistant,  H.  G.  Kuehner.  passing  over  his  left 
shoulder,  diagonally  across  his  back  and  under  his 
right  axilla,  each  end  being  furnished  with  a  har- 
ness snap  which  snapped  into  its  corresponding  har- 
ness ring  above  the  patient's  knee.  The  surcingle 
had  by  previous  trial  been  adjusted  to  the  proper 
length.  Dr.  Kuehner  then  passed  his  right  forearm 
under  the  patient's  left  flexed  knee  and,  by  standing 
on  a  low  stool  with  his  right  foot  and  placing  his  left 
knee  against  the  table,  was  able  to  exert  the  most 
powerful  traction,  using  both  his  arm  as  a  hook  and 
the  weight  of  his  body  as  a  tractive  force.  He  was 
able  to  change  the  direction  and  force  of  his  pull  at 
will,  using  any  angle  of  flexion,  adduction,  abduc- 
tion or  rotation,  according  to  the  varying  require- 
ments of  the  operator. 

So  firmly  were  the  head  and  neck  entrenched  in 
their  bed  of  connective  tissue  that  they  could  not 
be  delivered  until  this  tissue  was  cut  away  by  the 
use  of  curved  scissors  passed  behind  the  bone.  Four 
levers  were  then  passed  under  the  neck,  and,  by 
their  use  together  with  the  eflicient  manipulation 
and  traction  of  Dr.  Kuehner,  the  head  was  delivered 
to  the  margin  of  the  acetabulum  and  then  into  its 
cavity. 

The  return  of  the  head  to  its  socket  was  marked 
by  the  characteristic  click  which  indicates  the  reduc- 
tion of  hip  luxation.  This  click  could  be  heard 
across  the  room.  After  the  head  was  in  place,  there 
seemed  to  be  no  disposition  for  it  to  leave  the  socket. 
The  external  branch  of  the  Y  ligament  remained 
intact,  but  the  internal  branch  had  been  separated. 

The  cavity  left  by  replacement  of  the  head  was 
drained  with  a  cigarette  drain  and  rubber  tube,  and 
the  remainder  of  the  incision  closed  with  buried 
sutures  of  catgut  and  superficial  ones  of  silk. 


Fig.  I.    Reduction  bj-  body  traction. 

Toward  the  close  of  the  operation  the  patient's 
pulse  became  weak  and  rapid,  due  probably  to  shock 
from  the  forcible  manipulations  and  loss  of  blood 
caused  by  the  dissection  of  the  bone  from  its  bed. 
The  haemorrhage  was  not  great  and  was  entirely 
from  small  vessels.  Later  in  the  day  he  had  quite  an 
active  oozing  which  required  removal  of  stitches  and 
packing  of  the  cavity  with  gauze.  The  eft"ect  of 
this  loss  of  blood  was  very  marked  and  passed  off 
only  after  administration  of  salt  solution  by  hypo- 
dermoclysis. 

The  limb  was  fixed  in  abduction  to  a  long  splint 
with  slight  traction  and  the  pelvis  kept  from  tilting 
by  applying  a  Buck's  extension  to  the  other  limb  in 
strong  abduction. 

After  operation  foot-drop  was  noticed  which  per- 
sisted for  several  months,  but  finally  disappeared. 
It  was  thought  to  have  been  caused  by  pressure  on 
the  sciatic  nerve  by  the  levers  or  more  likely  by 
traction  on  the  external  popliteal  at  the  bend  of  the 
knee. 

A  tendency  to  eversion  of  the  limb  persisted,  due 
to  loss  of  the  internal  branch  of  the  Y  ligament.  The 
pit,  which  had  been  packed  with  iodoform  gauze, 
rapidly  filled  with  healthy  granulations  and  healing 
proceeded  in  an  orderly  manner. 
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In  7  weeks  he  was  fitted  with  a  brace  which 
reached  from  the  brim  of  his  pehas  to  his  shoe. 

In  8  weeks  he  walked  about  the  ward,  bearing 
weight  on  his  limb,  a  partial  peroneal  paralysis  per- 
sisting. 

In  lo  weeks  he  was  dismissed  from  the  hospital, 
a  plate  taken  at  that  time  showing  the  head  of  the 
bone  in  its  socket. 

He  returned  for  examination  on  September  i6 
(almost  5  months  after  operation),  still  wearing  the 
brace  by  day  and  carrying  a  cane.  There  was  no 
shortening,  but  still  some  eversion.  Two  weeks 
later  he  discarded  the  brace. 

He  came  back  6^2  months  after  operation  and 
then  for  the  first  time  a  shortening  of  W  to  yi  inch 
could  be  demonstrated.  The  peroneal  paralysis  had 
disappeared  and  the  patient  walked  with  comfort. 

On  March  i8  (ii  months  after  operation),  he  was 
e.xamined  for  the  last  time  and  the  shortening  was 
i>^  inches,  abduction  25°  and  flexion  at  the  hip  35°. 
He  walks  with  a  solid  gait  and  without  pain  and  has 
for  some  months  been  working  as  an  automobile 
repairman. 

Preliminary  traction  with  Buck's  extension 
is  of  great  service,  the  adhesive  plasters  being 
invariably  attached  to  the  thigh  only,  never 
below  the  knee,  in  order  to  obviate  injurious 
lengthening  of  the  ligaments  of  the  joint.  The 
effect  of  this  traction  is  to  draw  the  head  of  the 
femur  more  nearly  to  the  level  of  the  acetabu- 
lum, and  not  only  to  lengthen  the  connective- 
tissue  bands  which  bind  down  the  neck,  but 
to  stretch  the  shortened  pelviofemoral  muscles. 

The  occasional  use  of  passive  movements 
of  the  limb  at  the  hip  and  knee  also  serves 
the  purpose  of  breaking  up  recent  and  stretch- 
ing old  adhesions. 

The  question  of  whether  to  attempt  reduc- 
tion by  external  means  (manipulation  and 
traction)  is  very  important  and  must  be 
decided  in  each  case  on  its  own  merits. 

Those,  like  Poncet  and  many  other  eminent 
surgeons,  who  have  had  fatahties  after  the 
most  careful  efforts  at  reposition,  are  strongly 
of  the  opinion  that  the  hidden  danger  is  the 
one  most  to  be  feared,  and  that,  after  a  hip 
dislocation  has  become  ancient,  the  only 
safety  lies  in  the  open  way. 

This,  also,  is  the  opinion  of  those  who  have 
operated  on  such  cases  by  open  reduction,  and 
have  seen  the  acetabulum  tilled  with  connec- 
tive tissue  and  roofed  over  with  shreds  of 
capsule,  and  the  head  and  neck  bound  down 
with  a  dense  fibrous  growth.  These  latter 
have  usually  experienced  great  difficulty  in 


the  return  of  the  head  to  its  socket,  even  after 
complete  dissection  has  been  made. 

On  two  points  there  will  be  general  agree- 
ment: first,  that  if  efforts  by  the  so-called 
bloodless  method  are  made,  the  most  extreme 
care  should  be  taken  to  avoid  undue  violence ; 
and,  second,  that  an  interval  of  a  number  of 
days  should  elapse  between  the  failure  of 
such  an  attempt  and  the  performance  of  the 
bloody  intervention. 

CONCLUSIONS 

1.  Traumatic  hip  dislocations  may  be  con- 
sidered old  at  the  end  of  4  weeks. 

2.  Reduction  by  manipulation  is  rarely 
successful  after  that  time,  owing  to  formation 
of  connective  tissue,  which  fills  the  acetabulum 
and  binds  down  the  head  and  neck. 

3.  Reduction  by  open  incision  is  to  be  pre- 
ferred in  nearly  all  cases  of  old  hip  luxations 
and  with  modern  methods  is  attended  with 
but  little  danger. 

4.  Preliminary  traction  by  Buck's  exten- 
sion is  of  advantage. 

5.  The  actual  replacement  of  the  head,  after 
the  acetabulum  has  been  emptied  and  the 
head  and  neck  released,  is  best  accomplished 
by  manipulation  or  the  use  of  levers  with 
manual  and  body  traction  (Fig.  i). 

6.  The  result  is  often  ideal  and,  in  the 
cases  reported,  has  been  good  in  80  per  cent. 

REPORT  OF  CASES 

Case  I.  December,  1882.  Operated  upon  by  Polaillon; 
reported  in  Bull.  Soc.  de  chir.,  Par.,  1883,  Jan.  31,  p.  no. 
Male,  age  46,  had  suffered  for  6  weeks  from  dislocation  of 
the  hip,  following  a  fall  from  a  wagon.  Attempts  had  been 
made  to  reduce  the  dislocation  on  the  second,  eighth,  thir- 
teenth, and  twenty-first  days.  The  patient  presented  the 
usual  condition  of  dorsal  luxation.  Dorsal  lu.xation  con- 
verted into  thyroid  dislocation.  Thick  layers  of  con- 
nective tissue,  probably  shreds  of  capsule,  covered  the 
acetabulum  and  head.  An  anterior  vertical  incision  was 
made  and  the  head  and  neck  completely  isolated.  The 
patient  died  on  the  fourth  day  from  gas  gangrene. 

Case  2.  1887.  Operated  upon  by  Vecelli,  Venice; 
reported  in  .\rch.  d'orthop.,  1887;  also  Rev.  d'orthop., 
i8qo.  Female  adult,  had  suffered  4c  days  from  double  dor- 
sal and  right  obturator  dislocations,  the  result  of  having 
been  buried  under  a  fallen  wall.  Posterior  incision. 
Tenotomy  was  performed  and  the  dislocation  easily  re- 
duced. The  obturator  luxation  was  not  operated  upon. 
The  patient  recovered  without  complications  and  gait  is 
satisfactorv. 

Case  3.'  May,  1888.  Operated  upon  by  Charles  T. 
Parkes,  North  Am.  Pract.,  Chicago,  1890,  ii,  4qq.  Male, 
age  21,  suffered  for  one  year  from  dorsal  dislocation  of  the 
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hip,  caused  from  being  buried  under  a  fall  of  coal.  Un- 
successful efforts  were  made  to  reduce  the  dislocation  soon 
after  injury.  The  patient  limped  and  suffered  great  pain 
on  walking.  There  was  a  slight  fracture  of  the  acetabulum, 
the  cartilage  of  the  acetabulum  and  head  were  intact, 
the  acetabulum  was  empty.  A  vertical  incision  was  made 
over  the  trochanter,  the  tronchanter  freed  of  its  muscles, 
and  the  head  easily  pried  into  place  with  a  lever.  The 
patient  recovered  from  operation.  Extension  was  applied 
for  8  weeks.  There  was  slight  suppuration  but  the  patient 
recovered  in  11  weeks.  Movement  of  the  limb  is  limited 
but  the  patient  walks  without  pain  or  lameness. 

Case  4.  November,  1S89.  Operated  upon  by  Riedel, 
Jena;  Arch.  f.  klin  Chir.,  1898,  Ivi.  Male,  age  5.  Si.x 
weeks  ago  the  patient  was  caught  in  a  wagon  wheel,  pro- 
ducing a  dorsal  dislocation  of  the  hip.  No  efforts  were  made 
to  reduce  the  dislocation.  The  cartilages  were  intact. 
Through  a  Langenbeck  incision  the  trochanter  was  freed, 
the  dislocation  reduced,  and  the  wound  closed  without 
sutures  or  drain.  The  patient  recovered.  Extension  was 
applied.  There  was  motion  in  narcosis  in  4 ?-2  months.  Two 
years  later,  the  patient  showed  an  ideal  result  with  all 
movements. 

Case  5.  June,  1890.  Operated  upon  by  Charles  T. 
Parkes,  Chicago,  N.  Am.  Pract.,  Chicago,  1890,  ii,  499. 
Male,  age  30.  Five  months  ago  the  patient  was  struck  on 
the  hip  by  a  sack  of  wheat  which  had  fallen  1 2  feet,  pro- 
ducing a  sciatic  dislocation.  Immediate  attempts  at 
reduction  was  thought  to  be  successful.  Prior  to  operation 
the  patient  walked  with  a  marked  limp  and  suffered  great 
pain.  Examination  showed  the  acetabulum  filled  with 
granulations,  the  cartilage  intact.  A  vertical  incision  was 
made  over  the  trochanter  and  then  a  curved  incision  for- 
ward. The  neck  and  trochanter  were  freed.  Reduction 
was  accomplished  with  difficulty.  The  patient  recovered 
from  operation.  Extension  was  applied  for  10  weeks.  The 
patient  walked  with  crutches  in  14  weeks.  Although  the 
patient  was  much  shocked  from  operation  and  suffered  a 
slight  infection,  he  recovered  in  14  weeks.  The  attitude  is 
normal  and  the  patient  has  good  motion. 

Case  6.  June,  1890.  Operated  upon  by  Duret;  reported 
in  F.  Dennetiere's  article,  in  These  de  doct..  Par.,  1890. 
Female,  age  12,  had  a  dorsal  dislocation  of  the  hip  re- 
ceived 3  years  ago  as  the  result  of  a  fall ,  striking  the  hip. 
No  attempts  had  been  made  to  reduce  the  dislocation. 
Examination  before  operation  showed  atrophy  and  7 
centim-'ters  shortening  of  the  limb.  The  acetabulum  was 
full  of  fibrous  tissue.  An  incision  made  over  the  trochanter, 
tenotomy  of  adductor  muscles.  The  patient  recovered,  an 
extension  bandage  was  applied,  there  was  no  suppuration. 
There  was  still  a  shortening  of  4  centimeters,  the  mo\'e- 
ments  were  more  extensive  than  before,  but  Hmited. 

Case  7.  Operated  upon  by  Kirmisson;  reported  in 
Soc.  de  chir.,  1892,  Mar.  Male,  age  19,  had  a  dorsal  dis- 
location of  4  years'  standing.  Before  operation  there  was 
a  shortening  of  6  centimeters.  Through  a  lateral  incision, 
part  of  the  head  was  removed,  the  rest  replaced.  The 
patient  recovered.  There  was  some  suppuration.  After 
operation  there  was  still  6  centimeters  shortening,  position 
was  improved,  mobility  was  sufficient.  The  patient  walks 
easily  with  an  elevated  sole. 

Case  8.  September,  1892.  Operated  upon  by  Kuester, 
Marburg;  reported  in  article  by  Rudolf  Volkmann,  Deut- 
sche Ztschr.  f.  Chir.,  1893,  xxxvii,  373.  Male,  age  9,  7 
weeks  ago  suffered  dorsal  dislocation  of  the  hip,  the  result 
of  a  fall  from  a  tree.  No  attempts  were  made  to  reduce 
the  dislocation  until  3  days  before  operation.  Before  opera- 
tion there  was  5  centimeters  shortening  and  the  patient 
walked  with  difficulty,  with  crutches.  Examination  showed 
the  head  bound  down,  the  acetabulum  full,  round  ligament 


present,  cartilages  intact  on  head  but  lost  in  acetabulum. 
Through  a  Langenbeck  incision,  the  acetabulum  was 
excavated;  the  head  and  trochanter  freed.  Replacement 
was  accomplished  without  much  difficulty.  The  patient 
recovered.  Extension  in  abduction  was  applied,  later 
inversion  with  adhesive  plaster.  Primary  union  resulted 
but  there  was  a  tendency  to  reluxation.  The  patient  re- 
mained in  bed  2  months.  The  result  was  ideal;  full  return 
of  function  when  seen  one  year  after  operation. 

Case  9.  December,  1892.  Operated  upon  by  Arpad 
Gerster,  New  York;  reported  in  Ann.  Surg.,  1893.  xvii, 
586.  Male,  age  8,  7  weeks  ago  was  run  over  by  an  express 
wagon  causing  a  dorsal  dislocation.  No  attempts  had  been 
made  to  reduce  the  dislocation.  Before  operation  the 
patient  was  unable  to  walk.  He  had  paralysis  of  the 
anterior  tibial  group  of  muscles,  and  i>^  inch  shortening 
of  the  limb.  The  head  was  covered  with  granulations 
and  the  acetabulum  was  almost  filled  with  them.  A  five- 
inch  incision  was  made  with  center  at  great  trochanter. 
Section  of  part  of  Y  ligament.  The  head  was  easily  re- 
placed by  manipulation.  The  patient  recovered.  Exten- 
sion with  abduction  was  applied;  no  brace  was  used  after 
the  patient  left  his  bed.  Convalescence  was  smooth,  the 
patient  was  out  of  bed  in  3  weeks,  and  left  the  hospital  in 
2  months,  walking  with  a  cane,  but  with  paralysis  of 
anterior  tibial  group.  Dislocation  recurred  soon  after  leav- 
ing the  hospital,  without  trauma. 

Case  id.  May,  1893.  Operated  upon  by  V.  P.  Gibney, 
New  York:  reported  in  Ann.  Surg.,  1894,  xx,  621.  Male, 
age  8,  7  months  ago  was  run  over  by  an  express  wagon  and 
suffered  a  dorsal  dislocation  of  the  hip.  Seven  weeks  after 
injury  reduction  was  attempted  through  open  incision.  The 
dislocation  recurred  and  the  patient  suffered  from  paralysis 
and  shortening.  The  acetabulum  was  filled  with  fibrous 
tissue.  An  incision  was  made  through  the  scar  of  former 
operation  and  the  acetabulum  was  curetted  with  sharp 
spoon,  the  adductors  were  divided,  and  the  head  reduced 
with  great  difficulty.  The  patient  recovered.  A  fixed 
dressing  of  plaster  of  Paris  was  applied,  with  the  limb  in 
abduction.  Suppuration  persisted  for  some  time  but  the 
wound  finally  closed.  Five  months  later  the  head  was  still 
in  place,  although  foot-drop  persisted  and  the  hip  was 
quite  stiff. 

Case  ii.  1894.  Operated  upon  by  W.  G.  Spencer, 
London;  reported  in  Tr.  Clin.  Soc,  Lond.,  1895,  xx\'iii, 
293.  Male,  age  7,  5  months  ago  fell  from  a  roller  which 
passed  over  the  legs,  producing  a  dorsal  dislocation.  Imme- 
diate efforts  were  made  to  reduce  the  dislocation  which 
were  thought  to  be  successful.  The  patient  was  very 
lame.  The  acetabulum  was  found  to  be  filled  with  dense 
fibrous  tissue.  Through  a  straight  anterior  incision  the 
acetabulum  was  cleared  out.  The  patient  recovered.  The 
limb  was  fixed  in  a  plaster  splint  in  position  of  abduction 
and  external  rotation.  Following  operation  there  was 
fibrous  rigidity  with  slight  abduction  and  rotation  but  the 
prognosis  was  good. 

Case  12.  February  11,  1894.  Operated  upon  by  M.  L. 
Harris,  Chicago;  reported  in  Ann.  Surg.,  1894,  xx,  319. 
Male,  age  33,  4  months  ago  was  struck  on  hip  by  a  350- 
pound  pulley,  and  suffered  a  dorsal  dislocation.  Three 
attempts  at  4,  5,  and  7  weeks  after  the  accident  were 
made  to  reduce  the  dislocation.  Before  operation,  the 
limb  was  atrophied  and  useless.  Examination  showed  the 
acetabulum  filled  with  tough  connective  tissue  and  cap- 
sule, the  cartilage  smooth,  the  head  on  the  posterior  supe- 
rior edge  of  the  acetabulum,  and  a  small  piece  broken  from 
the  rim  of  the  acetabulum.  An  incision  was  made  be- 
tween the  tensor  vagina;  femoris  and  the  gluteus  medius. 
All  muscles  attached  to  the  great  trochanter  and  shaft  as 
far  as  the  lesser  trochanter  were  severed  subperiosteally. 
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The  acetabulum  was  cleared  with  a  sharp  spoon.  The  head 
was  replaced  with  difficulty  by  manipulation.  The  limb 
was  encased  in  a  plaster  cast,  in  extension,  abduction, 
and  external  rotation.  The  patient  recovered  from  opera- 
tion but  suffered  from  considerable  shock  at  first.  He 
walked  about  on  crutches  in  6  weeks.  In  3  months  he 
walked  well  with  a  cane.  ISIotion  was  limited  but  was 
increasing. 

Case  13.  October,  1894.  Operated  upon  by  Riedel, 
Jena;  reported  in  article  by  Endlich,  Arch.  f.  klin.  Chir., 
189S,  Ivn.  Male,  age  9,  was  run  over  10  weeks  ago  by  a 
wagon  and  suffered  an  obturator  dislocation.  Xo  attempts 
were  made  to  reduce  the  dislocation.  Before  operation  the 
patient  had  no  motion  and  walked  badly.  Examination 
showed  the  acetabulum  full,  the  head  normal.  Through 
an  antero-external  incision  reduction  was  easy.  The 
wound  was  not  closed.  A  lateral  splint  was  applied.  The 
patient  recovered  from  operation.  There  was  suppuration 
and  sequestra  were  eliminated.  There  was  some  ankylosis 
in  sHght  flexion,  there  was  no  shortening,  and  gait  was 
good. 

Case  14.  May,  1895.  Operated  upon  by  Mikulicz, 
Breslau;  reported  in  article  by  Drehmann,  Beitr.  f.  klin. 
Chir.,  1896,  xvii.  Female,  age  36,  was  run  over  b\-  a 
sled,  18  weeks  ago,  and  suffered  an  ischiatic  dislocation. 
Unsuccessful  efforts  were  made  to  reduce  the  dislocation 
2  weeks  after  injury.  Before  operation  the  limb  was 
useless.  Examination  showed  much  scartissue,  the  acetab- 
ulum filled.  A  "snuft"-box"  incision  was  made,  osteotomy 
of  the  trochanter  performed,  and  the  acetabulum  evacuated. 
A  plaster  splint  with  inward  rotation  was  applied  and  in  6 
weeks  a  Taylor  brace.  The  patient  recovered  from  opera- 
tion and  the  wound  healed  by  primar\-  union.  Mobility 
was  satisfactory  and  gait  was  normal  after  4  months. 

Case  15.  .\ugust.  1895.  Operated  upon  by  Riedel, 
Jena;  reported  in  article  by  Endlich,  Arch.  f.  klin.  Chir., 
1898.  Ivi.  Male,  age  37.  3  months  ago  suffered  a  blow  from 
a  falling  tree,  causing  an  obturator  dislocation.  The 
dislocation  was  not  recognized  for  7  weeks.  The  patient 
walked  with  a  cane  and  crutch.  Examination  showed  the 
acetabulum  full,  the  head  surrounded  with  bony  shell. 
An  antero-external  incision  was  made,  the  acetabulum 
cleared,  the  rim  of  the  acetabulum  chiseled  off  to  permit 
reduction.  The  patient  recovered  from  operation  and  was 
out  of  bed  in  4  weeks,  wearing  a  \'olkmann's  splint.  The 
wound  discharged  for  some  time.  There  is  shortening  of  i 
centimeter,  flexion  to  35  degrees,  but  the  patient  walks 
easilv  for  many  hours. 

C.isE  16.  October,  1895.  Operated  upon  by  ^Mikulicz, 
Breslau;  reported  in  article  by  Drehmann,  Beitr.  f.  klin. 
Chir.,  1896,  xvii.  Male,  age  8,  fefl  10  weeks  ago,  causing 
a  dorsal  dislocation.  Immediate  efforts  were  made  to 
reduce  the  dislocation  but  without  success.  The  patient 
was  verv  lame.  Examination  showed  the  acetabulum  full, 
the  epiphysis  loose,  the  head  tightly  fixed.  A  transverse 
vertical  incision  was  made,  the  acetabulum  evacuated, 
the  trochanter  chiseled  off,  the  dislocation  reduced  by 
manipulation,  and  the  trochanter  sutured.  The  limb  was 
placed  in  a  splint  in  extension  and  outward  rotation. 
The  patient  recovered  from  operation,  the  wound  healing 
by  primary  union.  The  patient  walked  well  in  6  weeks 
and  left  the  hospital  in  2K  months. 

Case  17.  November,  1895.  Operated  upon  by  ^likulicz, 
Breslau;  reported  in  article  by  Drehmann.  Beitr.  f.  klin. 
Chir.,  1896,  x\-ii.  ^Male,  age  41,  was  injured  20  weeks  ago 
by  a  wagon  overturning  and  falling  upon  him,  causing  an 
ischiatic  dislocation.  Immediate  efforts  were  made  to 
reduce  the  dislocation  which  were  thought^  to  be  success- 
ful, but  the  patient  was  very  lame.  E.xamination  showed 
the  head  firmlv  bound  and  in  the  acetabulum  a  fibrous 


mass  and  fragments  of  bone.  A  bow-shaped  incision  was 
made,  the  trochanter  chiseled  off,  the  acetabulum  evac- 
uated. Reduction  was  by  manipulation  easily  accom- 
plished, and  the  trochanter  sutured.  The  limb  was  placed 
in  extension  in  outward  rotation.  The  patient  suffered 
septic  infection  with  secondary  luxation  and  pehdc  infiltra- 
tion from  which  he  died  in  6  weeks. 

Case  18.  .August,  1896.  Operated  upon  by  Emma  S. 
Merritt.  San  Francisco;  reported  in  Phil.  M.  J.,  189S,  ii, 
386,  article  by  Sherman.  Male,  age  9,  fell  into  a  well  one 
year  ago,  causing  a  dorsal  dislocation  of  the  hip.  No 
efforts  at  reduction  are  recorded.  Before  operation  the 
patient  could  get  about  but  was  much  disabled.  Examina- 
tion showed  the  head  fixed  by  fibrous  tissue  and  the  acetab- 
ulum filled  with  it.  An  incision  was  made  along  the 
posterior  border  of  the  tensor  vaginas  femoris,  the  head  was 
released,  the  acetabulum  cleared  with  a  sharp  spoon, 
and  reduction  accomplished  with  difficulty.  A  double 
spica  plaster-of-Paris  was  applied.  The  patient  recovered 
from  operation,  convalescence  was  stormy.  The  joint 
was  stiff  when  last  seen,  limp  was  present,  but  the  limb  was 
useful. 

Case  19.  Operated  upon  by  Bergmann,  Berlin;  reported 
by  Engel,  Arch.  f.  klin.  Chir.,  1897,  Iv,  629.  Female,  age 
48,  fell  from  a  sled  732  weeks  ago.  causing  a  dorsal  disloca- 
tion. The  patient  walks  only  with  crutches.  Examination 
showed  the  cartilages  intact,  the  capsule  thickened. 
Through  a  Langenbeck  incision,  the  trochanter  and  neck 
were  freed  and  reduction  accomplished  by  manipulation. 
A  plaster-of-Paris  dressing  was  applied.  Because  of  abun- 
dant secretion,  the  stitches  were  removed  and  the  wound 
packed.  The  patient  recovered  from  operation  and  in  10 
weeks  walked  with  cane.    The  limb  was  in  slight  flexion. 

Case  20.  Operated  upon  bj-  Bergmann.  Berlin;  reported 
by  Engel,  .\rch.  f.  klin.  Chir.,  1897,  Iv.  629.  ]\Iale,  age  18, 
fell  from  a  horse  5"?  months  ago,  suffering  a  dorsal  disloca- 
tion of  the  hip.  He  could  not  walk  without  crutches. 
Examination  showed  the  acetabulum  full,  the  cartilage 
eroded.  Through  a  Langenbeck  incision,  the  acetabulum 
was  scooped  out,  the  head  freed  from  connective  tissue, 
and  a  tampon  placed  in  wound.  The  limb  was  placed  in 
extension.  The  patient  recovered  from  operation.  There 
was  some  suppuration.  In  73  days  there  were  movements, 
the  patient  walked  without  cane  or  limp,  the  limb  was  in 
slight  flexion. 

Case  21.  June.  1897.  Operated  upon  by  Kaufmann, 
Zurich;  reported  by  Hoefliger,  Thesis  de  doct..  Berne, 
1900.  Female,  age  5^2,  was  struck  4  months  ago  by  a 
falling  roof,  and  suffered  a  dorsal  dislocation  of  the  hip, 
which  was  thought  to  have  been  reduced  just  after  injury. 
The  patient  limped  badly,  the  subtrochanteric  fracture 
was  united.  Examination  showed  the  head  and  neck 
bound  down  by  fibrous  tissue.  A  curved  incision  was  made 
over  the  trochanter.  An  extension  apparatus  was  applied. 
The  patient  recovered.  There  was  some  suppuration  and 
sequestra  were  eliminated.  Two  years  later  the  patient 
showed  ankylosis,  the  limb  was  2  centimeters  short,  and 
the  patient  walked  without  a  cane. 

Case  22.  November,  1897.  Operated  upon  by  Charles 
E.  Bell;  reported  in  Lancet,  1898,  ii,  1059.  Male,  age  13, 
was  injured  5  months  ago  while  pla\-ing  foot-ball  and 
suffered  a  dorsal  dislocation  of  the  hip.  No  efforts  made 
at  reduction.  The  limb  was  absolutely  useless.  E.xamina- 
tion showed  the  acetabulum  filled  with  new  tissue  and 
remains  of  the  capsule,  the  cartilage  intact.  Through  an 
anterior  incision,  all  muscles  were  separated  from  the 
bone  subperiosteally  as  far  as  the  lesser  trochanter.  The 
acetabulum  was  cleared  with  scissors  and  scoop.  The  head 
was  returned  by  traction  and  manipulation.  A  long  splint 
with  weight  was  applied     The  patient  recovered  and  suf- 
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fered  no  shock  from  operation.  The  sphnt  was  removed  in 
2  months  and  he  was  allowed  to  use  crutches.  In  9  months 
he  had  perfect  motion  and  could  stand  and  walk  well. 

C.\SE  23.  January  15,  i8g8.  Cperattd  upon  by  H.  M. 
Sherman,  San  Francisco:  reported  in  Phil.  j\I.  J.,  1898,  ii, 
386.  Female,  aRe  4.  Fell  from  a  gate  7  months  ago  and 
sutTered  a  dorsal  dislocation  of  the  hip.  Efforts  to  reduce 
the  dislocation  were  made  at  once  and  6  wtfks  later. 
The  patient  was  able  to  run  about  but  carries  herself  in 
the  position  of  iliac  luxation.  E.xamination  showed  the 
capsule  torn  from  the  femur  and  adherent  in  acetabulum, 
the  cartilage  intact.  An  incision  was  made  along  the 
posterior  border  of  the  tensor  vaginas  ftmoris.  The  head 
was  exposed  and  cleared.  The  glutei  were  cut  from  the 
trochanter,  the  acetabulum  was  cleared,  and  reduction 
easily  accomplished.  A  plaster-of-Paris  spica  with  the 
limb  in  abduction  was  applied.  The  patient  recovered  from 
operation,  aseptic  healing  took  place,  the  splint  was  re- 
moved on  the  nineteenth  day.  On  the  twenty-sixth  day 
the  patient  walked  with  assistance.  The  child  walked  well 
and  had  free  motion  at  3  months. 

Case  24.  1899.  Operated  upon  by  Watson  Cheyne; 
reported  in  Brit.  M.  J.,  1899,  ii,  1290.  Male,  age  to,  fell 
g  weeks  ago,  suffering  dorsal  dislocation  of  the  hip.  He  was 
unable  to  stand  alone  before  operation.  Examination 
showed  the  acetabulum  filled  with  soft  tissue  and  fractured. 
The  acetabulum  was  emptied,  the  patient  recovered  from 
operation  and  walked  well  in  2  months,  without  short- 
ening. 

Case  25.  1899.  Operated  upon  by  Tietze,  Breslau; 
reported  in  Jahresb.  d.  schles.  Gesellsch..  1899,  p.  89.  ]\Iale, 
age  36,  12  weeks  ago  was  struck  by  a  rolling  log  and 
knocked  down,  causing  a  dorsal  dislocation.  Eight  days 
after  injury  efforts  were  made  in  vain  to  reduce  the  injury. 
Examination  showed  the  acetabulum  tilkd.  Longitudinal 
and  transverse  incision  made,  acetabulum  excavated, 
reduction  accomplished  by  manipulation,  the  wound 
sutured.  A  plaster-of-Paris  dressing  was  applied  and 
kept  on  for  6  weeks,  with  the  limb  in  abduction.  The 
patient  recovered  from  operation  and  followed  an  aseptic 
course.  In  7  weeks  he  walked  without  support.  Although 
motion  was  limited  the  leg  was  strong. 

Case  26.  Operated  upon  by  Payr;  reported  in  Deutsche 
Ztschr.  f.  Chir.,  1900,  Ivii.  One  month  ago  patient 
suffered  dorsal  dislocation  of  the  hip  with  fracture  of  the 
acetabulum.  Through  a  Kocher  incision,  reduction  was 
accomplished.  Two-thirds  of  the  wound  was  sewed,  one- 
third  tamponed.  The  patient  recovered  from  operation. 
The  limb  was  placed  in  extension.  He  was  dismissed  in  5 
months.  Motion  was  satisfactorv',  gait  easy,  but  there 
was  a  slight  limp. 

Case  27.  Operated  upon  by  Perrando;  reported  in 
Arch,  di  ortop.,  JNIilano,  1900.  Male,  age  10,  2K  years 
ago  suffered  a  supracotyloicl  dislocation  of  the  hip.  Exam- 
ination showed  the  acetabulum  filled  with  dense  connective 
tissue.  Through  an  anterior  longitudinal  incision,  the 
trochanter  was  freed,  the  acetabulum  excavated,  and  the 
head  modeled.  The  patient  recovered  from  operation, 
there  was  slight  suppuration,  the  end-results  fair. 

Case  28.  November,  1900.  Operated  upon  by  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  1911, 
III,  83.  ]Male.  age  32,  4  weeks  ago  fell  from  a  tree  suffer- 
ing a  dorsal  dislocation.  Examination  showed  the  acetab- 
ulum full  of  connective  tissue  and  bony  fragments.  An 
anterior  incision  and  partial  incision  of  the  Y  ligament 
were  made  and  the  acetabulum  cleared.  .\  posterior  in- 
cision was  made  and  the  head  returned  to  position  by 
pulley  traction.  Drainage  with  gypsum  dressing  applied. 
The  patient  recovered  from  operation.  Although  there  was 
long  continued  suppuration,  there  was  movement  at  the 


end  of  6  weeks.  Peroneal  paralysis  was  present.  Ten 
years  later  the  peroneal  paralysis  persisted.  The  patient 
walked  on  the  outer  border  of  the  foot  and  limped,  and 
the  hip  was  stiff. 

Case  29.  .\pril,  1901.  Operateduponby  Jacob;  reported 
in  Province  med.,  1901,  xv,  351.  Male,  age  24,  fell  into  a 
hole  in  the  road  3>^  months  ago,  suffering  a  dorsal  dis- 
location of  the  hip.  Fruitless  efforts  to  reduce  the  disloca- 
tion were  made  the  next  day.  Before  operation  the  patient 
could  not  walk.  Examination  showed  the  capsule  adherent 
to  the  acetabulum  which  was  filled  with  fibrous  tissue. 
Through  a  Langenbeck  incision  the  acetabulum  was 
excavated,  the  head  freed,  and  reduction  accomplished. 
A  small  part  of  the  head  was  removed.  .\  splint  was 
applied.  The  patient  recovered  from  operation,  and  the 
wound  healed  per  primani.  Three  months  later  there  was 
no  shortening,  motion  was  almost  normal,  and  there  was 
no  limp. 

Case  30.  June,  1901.  Operated  upon  bj^  Haedke. 
Schivelbein,  Pomerania;  reported  in  Deutsche  Ztschr.  f. 
Chir.,  1902,  Ixvi,  359.  Male,  age  14,  10  weeks  ago  suffered 
a  dorsal  dislocation  of  the  hip,  having  been  buried  under  a 
fall  of  earth  from  a  wagon.  No  attempts  at  reduction 
made.  E.xamination  showed  acetabulum  filled  with 
dense  tissue  and  cartilage  intact.  Through  a  Kocher 
incision  the  muscles  were  separated  from  the  trochanter 
and  the  acetabulum  freed.  Extension  was  applied  for  4 
weeks.  The  patient  recovered  from  operation.  The 
wound  healed  without  suppuration  and  the  patient  was 
out  of  bed  in  5>^  weeks  and  had  good  motion.  The  result 
was  ideal:  there  was  no  shortening. 

Case  31.  October,  1901.  Operated  upon  by  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  1911, 
iii.  83.  Male,  age  33,  injured  under  a  fall  of  earth,  3  months 
ago,  causing  dorsal  dislocation  of  hip.  No  efforts  to  reduce 
the  dislocation  recorded.  Examination  showed  fragments 
of  pelvis  in  the  acetabulum  through  which  there  was  a 
fracture.  The  patient  recovered  from  operation.  There 
was  suppuration  and  the  suppurating  head  was  resected 
2yi  months  later.  Nine  years  later  the  patient  limped 
badly,  there  was  8  centimeters  of  shortening,  and  fle.xion 
and  adduction  of  limb. 

Case  32.  January,  1902.  Operated  upon  by  Oberst, 
Halle;  reported  by  Bruening,  Deutsche  Ztschr.  f.  Chir., 
1904,  Ixii,  412.  Male,  age  40,  7^2  weeks  ago  buried  under 
fall  of  slack.  He  suffered  a  dorsal  dislocation  of  the  hip 
converted  from  obturator  dislocation.  No  attempts  had 
been  made  to  reduce  the  dislocation  until  4  weeks  after 
injur}'.  Examination  showed  the  trochanter  porotic,  the 
ligamentum  teres  thickened,  the  acetabulum  filled  with — 
fibrous  tissue.  Through  a  Langenbeck  incision,  the 
periosteum  and  muscles  were  separated  from  the  trochan- 
ter. The  head,  neck,  and  trochanter  were  freed.  The 
head  was  easily  restored.  Tamponade  and  secondary 
suture  8  days  later.  The  patient  recovered  from  operation. 
Passive  motion  was  begun  in  2  weeks.  Healing  was 
aseptic.  There  was  no  shortening.  .A^nk^dosis  in  extension 
7  months  later.   The  patient  walks  with  a  cane. 

Case  2>2>-  April,  1903.  Operated  upon  by  Lebeyrie, 
Nantes;  reported  in  Gaz.  med.  de  Nantes,  1903,  xxi,  560. 
Female,  age  15,  4^^  months  ago  fell  while  carr\-ing  a 
heavy  weight  on  her  shoulder  and  suffered  an  obturator 
dislocation.  No  attempts  were  made  to  reduce  the  dis- 
location, i^.xamination  showed  the  acetabulum  filled  with 
connective  tissue  and  fragments  of  bone.  Through  a  poste- 
rior incision  of  Langenbeck,  the  acetabulum  was  cleared. 
.\  plaster-of-Paris  spHnt  was  applied  with  the  limb  in 
abduction.  The  patient  recovered  from  operation.  Healing 
progressed  smoothly.  The  patient  walks  well  but  there  is 
some  limitation  of  motion. 
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Case  34.  Operated  upon  b\-  De  Forest  Willard,  Phila- 
delphia; reported  in  J.  Am.  M.  Ass.,  1904,  xliii,  881.  Male, 
age  28,  was  injured  8  months  ago,  suffering  a  dorsal  disloca- 
tion of  the  hip.  Eight  attempts  were  made  to  reduce  the 
dislocation  by  as  many  surgeons.  Before  operation  the 
hip  was  immovable  and  useless.  Examination  showed 
the  acetabulum  filled  with  tough  fibrous  tissue  and  the 
head  was  covered  with  it.  Anterior  and  posterior  incisions 
were  made,  and  the  acetabulum  reamed  out,  the  head 
cleared  and  reduced  with  great  difficulty.  The  patient 
died  in  7  days  from  septic  endocarditis. 

Case  35.  February,  1904.  Operated  upon  by  C.  E. 
Thomson,  Scranton,  Pennsylvania;  reported  in  J.  Am.  i\I. 
Ass.,  1904.  xHii,  8S4.  Male.  Eight  months  ago  the  patient 
was  run  over  by  a  mine  car.  No  efforts  at  that  time  were 
made  to  reduce  dislocation.  Leg  amputation  stump.  Ten 
days  before  operation  neck  of  bone  had  been  fractured  in 
an  ineffectual  effort  at  reduction  by  manipulation.  Through 
anterior  and  posterior  incisions,  reduction  was  accom- 
plished by  means  of  long  blunt  hooks  and  the  fracture 
nailed.   The  patient  recovered. 

Case  36.  June,  1904.  Operated  upon  b}^  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  191 1, 
iii,  83.  Male,  age  48,  5  months  ago  suffered  an  obtu- 
rator dislocation  caused  by  a  fall  of  earth.  No  attempts 
at  reduction  were  recorded.  Before  operation  the  patient 
could  not  walk.  Examination  showed  the  acetabulum  full 
of  connective  tissue  and  two  small  pieces  of  bone.  There 
were  strong  cicatrices  about  the  neck.  The  pyriformis  ob- 
turator, and  gemelli  were  cut.  By  manipulation  the 
obturator  dislocation  was  converted  into  an  iliac  dislocation 
and  then  reduced.  The  patient  recovered  from  operation. 
There  was  some  suppuration  but  this  soon  subsided. 
Examination  6'3  years  later  showed  complete  ankylosis. 
The  patient  was  very  lame  but  had  no  pain. 

Case  37.  November,  1905.  Operated  upon  by  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  191 1, 
iii,  83.  Male,  age  26,  fell  downstairs  i  month  ago  and 
suffered  dorsal  dislocation  of  hip.  No  efforts  were  made  at 
reduction.  The  patient  could  hardly  walk.  Examination 
showed  a  fracture  of  the  pelvis,  the  acetabulum  covered 
with  thick  connective  tissue.  The  acetabulum  was  cleared 
and  reduction  of  the  dislocation  accomplished  by  manipu- 
lation. Volkmann's  apparatus  for  traction  was  applied. 
The  patient  recovered.  The  open  method  of  treatment  was 
employed,  secondary  sutures  were  applied  and  the  patient 
walked  on  crutches  in  23  days.  The  patient  walks  with 
normal  gait,  flexion  is  possible  only  to  140  degrees,  there  is 
slight  adduction. 

Case  38.  Reported  by  D.  T.  Tayloe,  Washington,  North 
Carolina;  reported  in  Charlotte,  M.  J.,  1906,  xxix,  282. 
Six  weeks  ago  the  patient  suffered  a  clorsal  dislocation  of 
the  hip.  He  was  totally  unable  to  walk  or  even  to  put  the 
limb  on  the  ground.  Examination  showed  the  acetabulum 
full.  A  straight  incision  was  made  over  the  trochanter. 
The  muscular  attachments  to  the  trochanter  were  cut 
away.  The  acetabulum  was  cleared  with  a  sharp  spoon. 
The  head  was  returned  to  position  with  great  force,  by 
manipulation.  Slight  extension  was  applied  with  weight 
and  pulley.  The  patient  recovered.  Healing  was  good. 
The  limb  was  in  good  position,  and  there  was  fair  range  of 
motion. 

Case  39.  1906.  Operated  upon  by  Aslett  Baldwin; 
reported  in  West  Lond.  M.  J.,  1907,  xii,  ^^.  Female,  age 
18,  fell  3K  months  ago,  suffering  a  dorsal  dislocation  of 
the  hip.  No  attempt  had  been  made  to  reduce  the  dis- 
location. The  patient  presented  the  typical  signs  of  dorsal 
dislocation.  E.xamination  showed  the  acetabulum  com- 
pletely filled  with  new  tissue  and  the  head  firmly  fixed  in 
its  new  location.    Through  an  anterior  incision  traction 


and  countertraction  were  applied,  pressure  was  exerted 
on  head,  traction  on  neck  with  large  hook.  The  patient 
recovered  from  operation.  A  Liston  splint  was  worn  8 
days,  then  sandbags  and  passive  motion  applied.  The 
wound  healed  by  primary  union.  Two  and  half  months 
later,  the  movements  were  practically  perfect. 

Case  40.  February,  1907.  Operated  upon  by  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  1911, 
iii,  83.  Male,  age  22,  was  injured  by  a  fall  of  earth  11 
weeks  ago  and  suffered  an  obturator  dislocation.  E.xamina- 
tion  showed  the  acetabulum  full  of  fibrous  tissue  so  fixed 
to  cartilage  that  separation  was  impossible.  At  operation 
the  acetabulum  was  reamed  out,  the  head  separated  from 
its  connective  tissue  attachments,  the  obturator  dislocation 
converted  into  an  iliac  dislocation  and  reduced  by  manipu- 
lation. The  patient  recovered.  There  was  suppuration 
and  it  was  necessary  to  resect  the  head  later.  Three  years 
and  8  months  later  there  was  fairly  good  motion,  with  6 
centimeters  shortening. 

Case  41.  February,  1907.  Operated  upon  by  Dollinger, 
Budapest,  reported  in  Erbegn.  d.  Chir.  u.  Orthop.,  1911, 
iii,  83.  Male,  age  8,  3>^  months  ago  fell,  causing  a  dorsal 
dislocation  of  the  hip.  No  efforts  were  made  at  reduction. 
Before  operation  the  patient  walked  with  difficulty,  using 
a  cane.  He  suffered  violent  pain  when  he  walked  much. 
Examination  showed  the  acetabulum  filled  with  connective 
tissue.  The  acetabulum  was  emptied  with  scissors  and 
knife.  The  dislocation  was  reduced  by  circumduction. 
The  patient  recovered.  The  limb  was  fixed  in  abduction 
in  a  plaster-of-Paris  splint.  There  was  superficial  sup- 
puration. The  splint  was  removed  and  the  patient  walked 
in  30  days.  He  had  perfectly  normal  function  when  seen 
2,^2  years  later. 

Case  42.  March,  1907.  Operated  upon  by  Gilbert 
Barling,  Birmingham,  England;  reported  in  Surg.,  Gynec. 
&  Obst.,  1908,  vii,  566.  ]\iale,  age  13,  fell  when  sliding  on 
ice,  5  weeks  ago,  causing  an  upward  dislocation  of  the  hip. 
No  attempts  had  been  made  to  reduce  the  dislocation. 
Examination  showed  stiffness,  pain,  and  swelling  of  the 
joint,  but  the  boy  was  able  to  get  about.  The  head  was 
found  resting  just  above  the  rim  of  the  acetabulum.  The 
cavity  was  filled  with  thickened  stump  of  ligamentum 
teres.  Through  an  anterior  incision  partial  section  of  the 
y  ligament  was  done  and  the  acetabulum  was  cleared  with 
scissors  and  curette.  The  patient  recovered  from  opera- 
tion. A  box  splint  was  worn  for  23  days.  The  patient  could 
walk  without  assistance  in  6  weeks.  The  result  was  perfect, 
there  was  free  motion  and  no  lameness,  9  months  later. 

Case  43.  August,  1907.  Operated  upon  by  Streissler, 
Graz;  reported  in  Beitr.  z.  klin.  Chir.,  1908,  Iviii,  571. 
Male,  age  14,  11  weeks  ago  slipped  and  fell  with  his  leg 
abducted,  causing  an  obturator  dislocation  of  the  hip.  Re- 
placement was  attempted  3  weeks  after  operation  and  again 
at  5  weeks,  when  fracture  occurred  at  upper  third.  The 
patient  walked  painfully  with  cane.  P^xamination  showed 
the  fracture  at  the  upper  third  of  the  femur  consolidated, 
the  acetabulum  full  of  connective  tissue,  the  cartilages 
intact.  Through  a  Kocher's  incision,  the  acetabulum  was 
cleared  and  reduction  accomplished  with  levers.  The 
wound  was  sutured  in  layers.  The  patient  recovered  from 
operation.  The  limb  was  fixed  in  abduction  and  extension. 
The  wound  healed  by  primary  union,  there  was  slight 
temporary  displacement  of  the  head  which  was  later 
corrected.  Two  and  a  half  months  after  operation  the 
patient  walked  well  without  support,  movements  mod- 
erate. 

Case  44.  January,  1908.  Operated  upon  by  Dollinger, 
Budapest;  reported  in  Ergebn.  d.  Chir.  u.  Orthop.,  191 1, 
iii,  83.  Male,.age  ^2,  2}^  months  ago  was  thrown  down  by 
fall  of  a  tree,  causing  a  dorsal  dislocation  of  the  hip.    No 
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efforts  were  made  at  reducing  the  dislocation.  Ttie  pa- 
tient was  very  lame  and  peroneal  paralysis  was  present. 
Examination  showed  the  cartilage  to  be  normal,  the 
acetabulum  filled  with  connective  tissue,  and  there  was 
fracture  of  the  rim  and  cup  of  the  acetabulum.  The 
acetabulum  was  cleared  at  operation  and  replacement 
was  easily  accomplished  by  circumduction.  The  patient 
recovered.  Drainage  with  g>-psum  dressing  was  applied. 
Healing  was  aseptic.  The  patient  walked  with  crutches 
in  8  days  and  the  plaster  was  removed  in  8  weeks.  One  year 
and  8  months  later  the  patient  had  very  good  function, 
but  some  limitation  of  motion.  Slight  peroneal  paralysis 
was  present. 

Case  45.  May  10,  1Q12.  Operated  upon  by  A.  Gibson; 
reported  in  Lancet,  1913,  February  i.  Male,  age  49,  9 
weeks  ago  was  struck  on  the  hip  by  a  life-boat,  causing  a 
dorsal  dislocation  of  the  hip.  No  attempts  were  made  at 
reduction.  The  patient  presented  the  usual  signs  of  dis- 
location with  atrophy  of  the  thigh  muscles.  Examination 
showed  the  head  below  obturator  externus  and  the  acetabu- 
lum almost  obliterated  by  the  adherent  capsule.  Through 
a  Kocher  incision,  the  obturator  externus  was  cut,  the 
trochanter  separated  at  the  base.  The  head  protruded. 
The  acetabulum  was  reamed  out.  The  head  was  replaced 
with  difficulty  by  leverage  and  manipulation.  The 
trochanter  was  fixed  with  screws.  The  patient  recovered 
from  operation.  He  wore  a  Liston  splint  for  3  weeks.  The 
limb  was  treated  with  massage.  In  7  weeks  he  was  allowed 
up  and  canes  were  discarded  in  4  months.  When  patient 
was  allowed  up  foot-drop  was  noted.  The  functional 
result  was  good  but  there  was  ver}-  little  motion  at  hip 
when  dismissed  October  2. 

Case  46.  July,  1914.  Operated  upon  by  Berard  and 
Vignard;  reported  in  Lyon  m?d.,  1914,  cxxii,  707.  Male, 
age  31,  7  months  ago  fell  from  a  ladder  from  which  he 
hung  suspended  by  his  foot,  causing  an  intrapelvic  thyroid 
dislocation.  Reduction  was  attempted  first  by  a  bone- 
setter  and  3  months  later  by  surgeons.  The  patient  was 
unable  to  walk  and  the  limb  was  atrophic.  Examination 
showed  the  acetabulum  filled  with  fibrocartilage  and  the 
head  was  pushed  through  the  thyroid  foramen.  Through 
an  anterior  incision,  the  acetabulum  was  reamed  out, 
the  upper  margin  of  the  thyroid  chiseled  away,  and  the 
head  reduced.  The  patient  recovered  from  operation.  The 
limb  was  fixed  in  abduction  and  slight  flexion.  Healing  was 
slow  due  to  the  formation  of  large  hsmatomata.  Func- 
tional result;  good  position  but  some  shortening  and  only 
30  to  40  degrees  of  flexion. 

Case  47.  January  24,  1916.  Male,  age  36,  operated 
upon  by  J.  B.  Murphy,  reported  in  Clinics  of  J.  B.  Murphy, 


1916,  V,  731.  Male,  age  36,  fell  from  a  wagon  16  years 
ago,  suffering  an  obturator  dislocation.  Efforts  to  reduce 
the  dislocation  were  made  immediately  after  injury  and 
one  month  later.  Lordosis  and  scoliosis  were  present  and 
the  patient  had  pains  and  aches  on  prolonged  standing 
or  walking.  At  operation  the  head  was  found  embedded 
in  a  dense  mass  of  connective  tissue  and  the  capsule  was 
not  recognizable.  Through  a  goblet  incision,  the  external 
rotators  were  separated  from  the  trochanter.  The  con- 
nective tissue  was  incised  and  the  head  easily  replaced  by 
manipulation.  The  patient  recovered  from  operation. 
The  limb  was  immobilized  in  "frog"  position.  The  patient 
walked  with  crutches  in  6  weeks.  Functional  result;  very 
promising. 

Case  48.  1889.  Operated  upon  by  Parona.  Male,  age 
51,  suffered  a  dorsal  dislocation  of  2  months"  standing.  .\t 
operation  the  acetabulum  was  found  filled.  Through  a 
Fiorani  incision,  reduction  was  accomplished  with  dif- 
ficulty. The  patient  recovered  from  operation.  There 
was  some  suppuration. 

Case  49.  April,  191 7.  Operated  upon  by  Gaub,  Pitts- 
burgh; personal  communication.  Male,  age  35,  was  in- 
jured 3  months  ago,  rolled  between  railroad  cars,  receiving 
an  anterior  dislocation  of  the  hip.  No  attempts  had  been 
made  at  reduction  as  the  co-existing  injuries  caused  the 
dislocation  to  be  overlooked.  The  patient  was  bedridden 
by  reason  of  other  injuries — fracture  of  same  femur,  right 
humerus  and  left  ilium.  Examination  showed  a  stellate 
fracture  of  the  acetabulum  which  was  filled  with  connective 
tissue.  Through  an  anterior  incision  the  acetabulum  was 
cleared  and  reduction  was  accomplished  with  difficulty 
by  means  of  traction  and  levers.  The  patient  recovered. 
A  plaster-of-Paris  cast  was  applied  extending  to  the 
nipple.  Functional  result  was  excellent;  the  patient  now 
works  as  a  conductor. 

Case  50.  April,  1919.  Operated  upon  b}'  Buchanan, 
Pittsburgh;  reported  herein.  Male,  age  18,  7  months  ago 
was  crushed  under  a  capsized  automobile,  suffering  a  dorsal 
dislocation  of  the  hip.  No  attempts  had  been  made  at 
reduction.  The  patient  was  very  lame  and  walked  with 
difficult}'  with  crutches.  A  fracture  of  the  acetabulum 
and  ununited  subtrochanteric  fracture  were  present,  the 
acetabulum  was  full,  and  the  head  and  neck  were  bound 
down.  Through  a  Kocher  incision,  the  acetabulum  was 
cleared,  the  head  and  neck  freed,  and  reduction  was 
accomplished  with  difficulty,  by  manipulation  and  levers. 
The  patient  recovered  from  operation.  A  long  splint  was 
applied  to  produce  traction  in  abduction  and  external 
rotation.  Healing  progressed  smoothly.  Function  is 
good. 
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OBSERVATIONS  ON  CANCER  OF  THE  RECTUM 

By  ERXEST  a.  WELLS.  M.B.,  F.A.C.S.,  Hartford,  Connecticut 


THE  writer  has  undertaken  to  make  a 
few  observations  on  cancer  of  the  rec- 
tum based  on  the  records  of  53  cases, 
for  the  most  part  treated  at  the  Hartford  Hos- 
pital in  the  last  20  years.  His  interest  has 
been  stimulated  by  the  fact  that  he  has  per- 
sonally been  able  to  follow  a  few  of  them  over 
a  relatively  long  period  of  time.  Twelve  of 
them  have  come  under  his  personal  care. 
Being  under  the  observation  of  many  doctors, 
the  records  obtainable  are  variable.  For 
the  most  part,  they  are  very  incomplete  and 
leave  much  to  be  desired.  They  have  been 
taken,  however,  in  seriatim.  None  has  in- 
tentionally been  omitted. 

SEX 

Of  the  53  cases,  the  sexes  are  almost  equally 
divided;  26  were  males  and  27  females.  In 
the  Hartwell  series,  26  were  males  and  20 
females.  In  studying  the  subject  of  cancer 
of  the  rectum,  one  must  constantly  think  of 
a  possible  relation  between  syphilis  of  the 
rectum  and  subsequent  cancer.  It  has  oc- 
curred to  me  to  compare  data  in  these  53 
cases  with  similar  data  in  cancer  of  the  tongue, 
wondering  whether  it  may  be  possible  to 
demonstrate  any  similarity  in  cancers  of  the 
two  ends  of  the  alimentary  canal.  One  might 
be  led  to  suppose  that  there  would  be  some 
similarity  because  there  is  much  in  common 
in  the  embryology  of  the  two  regions.  But  in 
this  very  first  matter  of  sex,  we  find  a  marked 
difference.  In  22  cases  of  cancer  of  the 
tongue,  occurring  at  the  Hartford  Hospital 
and  recently  studied  by  my  brother,  Donald 
Wells,  20  cases  were  males  and  2  were  females. 
There  must  have  been  just  as  much  syphilis  in 
the  rectum  as  in  the  mouth  and  as  much  in 
females  as  in  males.  These  figures  seem  to 
argue,  therefore,  that  syphihs  is  not  a  cause 
of  cancer  and  the  discrepancy  in  the  relative 
number  of  the  sexes  suggests  very  strongly 
that  the  other  factor,  namely  smoking,  is  the 
reason  for  the  preponderance  of  males  in 
cancer  of   the   tongue.     It   is   interesting  in 


connection  with  this  to  remind  you  that  can- 
cer of  the  tongue  does  not  appear  in  the  litera- 
ture until  about  the  time  of  the  discovery  of 
tobacco,  a  date  which  also  coincides  closely 
with  the  appearance  of  syphilis  in  Europe. 

AGE 

The  ages  at  which  these  patients  entered 
our  observation  were  as  follows: 

TABLE  OF  AGES 

Cases 

20  to  30 1 

30  to  40 4 

40  to  50 0 

50  to  60 7 

60  to  70 15 

70  to  80 •  •    13 

80  to  90 .  .      2 

Not  stated 2 

33 

It  is  thus  decidedly  a  disease  of  advanced 
age.  Yet  there  appears  one  case  at  the  age 
of  22.  John  Hartwell  also  reports  one  case  at 
the  age  of  23  and  Watson  reports  cases  at  17, 
20,  21,  and  2T,  years  of  age. 

That  a  patient  should  suffer  from  cancer  of 
the  rectum  at  22  seems,  however,  rather  re- 
markable and  perhaps  suspicious.  Y^et  the 
records  of  this  case  of  ours  are  rather  more 
complete  than  most  of  the  series  and  prove  to 
my  mind  beyond  reasonable  doubt  that  it 
really  was  a  case  of  cancer  of  the  rectum. 

This  girl  was  married,  age  22,  and  first  came  under 
our  observation  August  i,  1908.  She  had  been  in 
the  hospital  a  few  weeks  previously,  and  the  diag- 
nosis on  this  admission  was  ulcer  of  the  rectum.  It 
is  recorded  that  she  refused  operation  and  left 
against  advice.  The  patient  was  re-admitted  within 
a  week  or  two.  On  this  occasion  the  sphincter  was 
stretched  and  a  mass  was  felt  just  inside  the 
sphincter,  bulging  into  the  vagina.  A  section  was 
removed  for  microscopic  examination  and  the 
specimen  was  reported  adenocarcinoma.  Patient 
again  left  the  hospital  against  advice. 

It  appears  that  she  next  went  to  another  hospital 
where  the  growth  in  the  rectum  was  removed.  The 
result,  however,  was  unfortunate  as  she  became 
bedridden,  was  unable  to  lie  on  her  back,  and  was 
re-admitted  to  the  Hartford  Hospital  i  year  and  3 
months  later  in  a  pitiable  condition  and  soon  died. 
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Our  second  youngest  patient  might  also 
come  under  suspicion  of  syphilis  rather. than 
cancer,  the  more  so,  that  he  is  still  alive  and 
well  now,  14  years  since  his  operation. 

His  first  symptoms  appeared  at  the  age  of  31  when 
he  noticed  blood  in  the  stools,  followed  later  by 
griping  pains.  One  year  after  these  first  symptoms, 
he  came  to  me  and  was  referred  by  me  to  P.  R. 
Bolton,  my  former  attending  surgeon  at  the  New 
York  Hospital.  Dr.  Bolton  removed  a  carcinoma 
involving  an  area  the  size  of  a  silver  dollar.  A 
modified  Kraske  operation  was  done.  The  tumor 
was  found  just  within  the  anus  involving  the  an- 
terior and  lateral  walls  and  was  removed,  leaving 
the  sphincter  to  a  considerable  extent  intact.  "The 
specimen  consisted  of  a  portion  of  rectal  wall  9  by 
3  centimeters.  Except  for  a  narrow  rim  of  normal 
gut,  the  wall  was  the  seat  of  an  oval  ulcerated  tumor 
the  edges  of  which  were  fairly  sharply  defined.  The 
tumor  tissue  was  confined  for  the  most  part  to  the 
mucosa  but  in  several  places  had  penetrated  to  the 
muscularis.  A  microscopic  examination  showed  an 
adenocarcinoma  of  a  not  very  malignant  type." 
The  patient  began  to  increase  in  weight  immediately 
but  did  not  regain  full  control  of  the  sphincter  for 
more  than  6  months.  There  has  never  been  any  sign 
of  return  of  this  cancer  and  yet  it  was  removed  by 
very  conservative  methods.  I  have  seen  this  man 
on  the  street  and  talked  with  him  within  a  few- 
weeks.  There  has  never  been  any  serious  secondary 
stricture.  I  believe  the  explanation  of  this  is  that 
the  growth  did  not  involve  the  posterior  wall  of  the 
rectum  and  the  whole  circumference  of  the  rectum 
was  not  removed. 

Wherever  the  rectum  is  resected  and  a 
circular  suture  done,  a  stricture  always  oc- 
curs as  a  result,  and  this  stricture  sometimes 
causes  almost  as  much  trouble  as  the  original 
cancer.  An  end-to-end  anastomosis  of  the 
intestine  can  be  made  at  any  point  where  the 
intestine  is  entirely  surrounded  by  perito- 
neum, but  as  soon  as  we  get  beyond  the 
rectosigmoidal  junction  and  into  the  rectum 
proper  where  there  is  peritoneum  on  the 
anterior  surface  only,  or  still  farther  where 
there  is  no  peritoneum  at  all,  resection  with 
circular  suture  cannot  be  done  without  pro- 
ducing a  stricture.  Such  a  stricture  requires 
constant  dilatation  to  maintain  patency.  This 
case  speaks  wonders  for  the  possibility  of 
conservative  surgery  in  localized  rectal  cancer. 

USE  OF  CYSTOSCOPE  IN  EXAMINING  RECTUM 

The  question  arises  as  to  how  one  is  to 
tell  whether  such  a  cancer  is  localized  or  not. 
The  use  of  the  cystoscope  for  this  purpose  was 


suggested  by  my  associate,  T.  X.  Hepburn, 
and  I  have  not  run  across,  in  the  literature, 
any  other  reference  to  this  method  of  studying 
these  cancers.  Acting  on  Dr.  Hepburn's  sug- 
gestion, we  have  used  this  method  a  few  times 
in  our  service  at  the  Hartford  Hospital  with 
great  satisfaction.  The  patient  is  placed  in 
the  knee-chest  position  with  the  abdomen 
relaxed.  The  cystoscope  is  easily  introduced, 
the  rectum  washed  clear,  and  filled  with  water 
as  in  bladder  examinations.  If  pains  be  taken 
with  the  washing,  it  is  astonishing  what  a 
perfect  picture  of  the  growth  can  be  had. 
And  it  should  be  possible  to  tell  with  certainty 
whether  or  no  the  malignant  ulcer  in  question 
involves  the  whole  circumference  of  the  rec- 
tum or  not. 

C0NSERV.4TIVE  SURGERY  IN  CANCER  OF  THE 
RECTUM 

In  the  191 7  Collected  Papers  of  the  Mayo 
Clinic,  Mayo  describes  the  removal  of  local- 
ized papillomatous  tumors  of  the  large  bowel 
or  rectum  by  linear  incision  through  the  wall 
of  the  bowel  by  the  abdominal  route  and 
removal  of  these  tumors  by  conservative 
methods.  The  tumors  he  describes  are  not 
actually  cancers,  but  they  must  be  at  least 
potentially  so  as  shown  by  our  Case  No.  21 
in  which  A.  M.  Rowley,  in  1914,  removed 
through  the  anus  by  conservative  methods, 
a  papillomatous  tumor  in  a  patient  aged  60. 

This  tumor  was  regarded  at  the  time  of  operation 
as  merely  a  papilloma  but  on  study  in  the  laboratory 
was  found  to  have  undergone  carcinomatous  degen- 
eration. The  patient  left  the  hospital  apparently 
well.  A  letter  received  from  the  daughter  a  few 
days  ago  says:  "He  never  had  one  sick  day  from 
that  time  until  the  summer  of  1919."  From  that 
time  on  he  began  to  fail.  He  died  November  16, 
1919,  with  symptoms  suggestive  of  cancer  of  the 
stomach.  This  patient  had  lived  and  been  perfectly 
well  for  over  5  years  after  the  removal  of  an  adeno- 
carcinomatous  polyp  by  conservative  surgery. 

Arthur  Dean  Bevan  in  the  Chicago  Surgical 
Clinics  for  191 7  describes  a  method  by  which 
he  removes  the  coccyx  and  then  slits  the 
rectum  posteriorly  from  the  anus  up  a  dis- 
tance of  4  inches.  This  gives  him  a  splendid 
exposure  through  which  he  is  able  to  remove 
localized  carcinomata  with  the  cautery.  He 
then  loosely  closes  this  wound  and  then  the 
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wound  of  approach.  He  says  that  during  the 
last  5  or  6  years  he  has  operated  upon  several 
cases  by  this  method  and  he  believes  it  is  a 
method  that  should  be  adopted  in  beginning 
small  carcinomata  of  the  rectum  without 
serious  involvement;  that,  if  he  himself  had 
such  a  condition,  he  would  prefer  this  opera- 
tion done  thoroughly  to  any  other.  He  says 
that  he  has  a  number  of  cases  alive  and  well 
2,3,  and  4  years  after  these  cautery  operations 
in  the  lower  bowel. 

The  above  is  about  all  that  can  be  said  in 
favor  of  conservative  surgery  on  cancers  of 
the  rectum.  And  it  is  evident  that  before 
conservative  surgery  can  be  undertaken  in  any 
given  case,  a  fairly  accurate  knowledge  of  the 
location  and  area  involved  should  be  deter- 
mined. 

SLOW  COURSE  OF  CANCER  OF  THE  RECTUM 

There  is  one  other  feature,  however,  to 
which  attention  should  be  called  and  that  is 
the  very  slow  course  which  some  cancers  of  the 
rectum  seem  to  pursue.  Such  a  case  is  illus- 
trated in  Case  i  of  my  series. 

This  patient  had  had  stomach  trouble,  constipa- 
tion, and  generally  poor  health  for  many  years. 
She  had  had  ribbon  stools  and  difficulty  in  defaeca- 
tion  for  i  year.  It  is  reasonably  certain,  therefore, 
that  her  cancer  started  at  least  i  year  prior  to  the 
date  of  her  operation,  or  about  January  i,  1903. 
She  was  operated  upon  by  Dr.  Bolton,  at  the  Xew 
York  Hospital,  February  8,  1904,  at  which  time  he 
made  a  posterior  approach,  resected  the  rectum 
containing  an  adenocarcinoma,  did  an  end-to-end 
suture,  and  established  a  temporary  left  inguinal 
colostomy.  "This  specimen  was  the  lower  8  centi- 
meters of  the  rectum.  A  moderately  indurated 
ulcer  involved  all  except  1I2  centimeters  at  either 
end.  The  mucosa  below  the  ulcer  was  normal,  but 
that  above  was  indurated,  at  one  point  right  up  to 
the  line  of  e.xcision.  The  lumen  was  reduced  mod- 
erately more  in  the  upper  than  in  the  middle  and 
lower  parts.  Sections  showed  a  typical  adenocarci- 
noma with  slight  mucoid  degeneration.  The  ulcer- 
ated area  showed  invasion  of  the  muscular  coat. 
.\t  one  point  the  mucosa  was  involved  close  to  the 
upper  incision." 

This  patient  was  referred  to  me  on  her  return  from 
New  York,  ]May  30,  1904,  at  which  time,  there  was 
a  marked  stricture  in  the  rectum  about  3  inches  from 
the  anus.  She  has  been  closely  under  my  observa- 
tion ever  since. 

In  December,  1906,  the  patient  became  pregnant 
and  in  the  following  spring  I  noticed,  first,  a  soften- 
ing and  reduplication  of  the  scar,  and  later  a  definite 


mass  which  could  be  none  other  than  a  recurrence 
of  the  tumor  removed  2  j-ears  previously.  After 
consultation,  it  was  decided  to  let  the  pregnancy 
continue  and  in  October,  1907,  she  was  delivered 
normally  of  a  boy  who  is  living  today.  The  tumor 
at  this  time  was  about  the  size  of  a  hen's  egg. 
Operation  was  advised  and  urged  immediately 
thereafter,  but  she  could  not  be  induced  to  go 
through  it  until  February,  1913,  over  5  years  after 
the  birth  of  her  child.  In  the  meantime,  the  growth 
had  infiltrated  the  floor  of  the  vagina  and  the 
sacrum.  In  April,  191 2,  O.  C.  Smith  saw  the 
patient  in  consultation  with  me  and  considered  the 
involvement  so  extensive  as  to  be  inoperable.  But 
in  February,  1913,  10  years  after  the  original 
symptoms,  9  j^ears  after  the  original  operation,  and 
6  years  after  the  recurrence  of  the  growth  and  the 
birth  of  her  child  she  went  to  New  York  and  was 
operated  on  by  William  Seaman  Bainbridge.  He 
removed  the  entire  rectum  and  anus,  the  coccyx 
and  all  of  the  soft  tissues  in  the  pelvis  back  of  the 
vagina  making  an  entirely  new  perineum.  This 
woman  again  resumed  her  natural  life,  did  her  ow'n 
work,  took  care  of  her  family,  and  went  out  in 
society.  The  artificial  anus  never  gave  her  any 
trouble,  never  soiling  her  clothes,  nor  interfering  with 
any  of  her  activities.  She  never  had  any  further 
recurrence  until  1919,  when  she  passed  the  meno- 
pause. Pain  began  in  the  region  of  the  sacrum  and 
in  August,  1919,  she  became  more  or  less  bedridden 
from  pain.  A  suspicion  of  return  was  of  course 
immediately  entertained  but  it  could  not  be  demon- 
strated with  certainty  until  December.  Dr.  Bain- 
bridge came  to  Hartford  and  again  tried  to  stay  the 
growth.  The  patient  died  December  22,  1919,  at 
least  17  years  from  the  time  the  growth  started. 

This  case  in  particular  has  certainly  served 
to  impress  on  me  the  very  slow  rate  at  which 
this  disease  may  grow  and  metastasize.  There 
was  never  any  reason  to  think  that  this  pa- 
tient had  any  metastasis  beyond  the  imme- 
diate growth,  and  this  can  be  asserted  very 
positively  because  at  the  laparotomy  last 
December,  we  had  an  opportunity  to  study 
the  lymphatics  in  the  rectoperitoneum  as 
well  as  in  the  li\-er. 

I  have  seen  a  number  of  other  cases,  how- 
ever, where  the  course  of  this  disease  seemed 
to  be  quite  as  rapid  as  is  the  case  in  mahgnant 
disease  elsewhere.  I  have  opened  the  abdomen 
several  times  in  patients  where  symptoms  did 
not  go  back  very  many  weeks  and  found  the  re- 
troperitoneal lymphatics  thoroughly  invaded. 

SYMPTOMS 

I  have  studied  the  early  symptoms  in  the  53 
cases  of  my  series,  with  the  following  results: 


WELLS:     CANCER   OF  THE   RECTUM 


475 


Pain  was  the  principal  symptom  in  28 
cases;  blood  in  the  stools  in  27  cases.  These 
two  symptoms  were  predominant  in  the  Hart- 
well  series  also.  Loss  of  weight  was  present 
in  19  cases,  obstruction  to  defaecation  in  18 
cases,  diarrhoea  in  11  cases,  foul  discharge  in 
10  cases,  an  obvious  tumor  in  the  rectum 
in  8  cases,  acute  obstruction  in  6  cases,  incon- 
tinence of  faeces  in  6  cases,  piles  in  6  cases, 
urinary  retention  in  3  cases,  urinary  fistula  in 
I  case,  prolapse  of  the  rectum  in  i  case,  ab- 
dominal tumor  in  i  case,  and  strange  to  say, 
ribbon  stools  in  but  i  case. 

I  found  evidences  of  syphilis  or  probable 
syphilis  in  the  hospital  records  in  5  cases,  but 
I  believe  this  is  of  no  particular  value  because 
the  internes  taking  these  histories  were  not 
looking  especially  for  symptoms  of  this  kind 
either  in  the  individual  or  in  the  individual's 
family  history. 

In  6  cases,  acute  obstruction  was  the  first 
symptom.  In  all  of  these  cases,  the  obstruc- 
tion had  lasted  from  5  to  8  days.  All  did  well 
after  colostomy,  except  the  one  in  which  the 
obstruction  had  lasted  for  8  days. 

COLOSTOMY 

There  may  possibly  be  room  for  variable 
opinions  as  to  whether  a  colostomy  in  hopeless 
cancer  of  the  rectum  affords  sufficient  relief  to 
justify  it,  but  there  can  be  but  one  opinion  as 
to  the  surgeon's  course  of  action. 

If  we  see  a  man  drowning,  we  do  not  con- 
sider whether  that  man's  life  if  restored  will 
be  a  blessing  to  himself  and  those  around  him. 
Neither  do  we  consider  the  chances  as  to 
whether  the  venture  will  be  successful.  We 
throw  him  a  rope  if  we  can,  concentrate  our 
minds  on  the  doing  and  leave  the  philosophy 
for  the  firelight  and  the  pipe  dream.  Such  is 
the  rule  of  surgery. 

I  think  there  can  be  no  doubt,  however,  that 
the  colostomy  in  itself,  not  only  relieves  ob- 
struction but  at  the  same  time  decreases  very 
markedly  the  irritation  of  the  cancerous  ulcer 
and  removes  a  very  considerable  source  of 
chronic  poisoning  for  the  individual  by  drain- 
ing the  cesspool  of  dilated  colon  proximal  to 
the  partial  obstruction.  Robert  Abbe  laid 
great  stress  on  these  features.  The  neglected 
cases  are  frequently  comphcated  by  fistulous 


tracts  and  become  indurated,  septic  masses  of 
tissue.  These  must  be  benefited  by  emptying 
the  colon  and  so  putting  at  rest  the  parts 
involved.  Many  writers  say  that  an  appar- 
ently inoperable  case  occasionally  becomes 
operable  as  the  result  of  colostomy. 

A  great  many  cases  in  this  series  doubtless 
had  their  lives  prolonged  very  materially  by 
this  operation  alone.  It  was  done  18  times 
as  the  only  surgical  measure  undertaken. 
Only  2  cases  died  from  operation. 

A  colostomy  is  not  the  dreadful  thing  we 
used  to  think  it  was.  The  patient  I  have  pre- 
viously noted,  used  a  colostomy  for  16  years 
and  I  know  it  was  the  least  of  her  troubles. 
She  merely  wore  a  belt  with  a  single  gauze 
sponge  beneath  it.  She  had  full  warning 
when  her  bowels  wanted  to  move  and  never 
soiled  her  clothes. 

One  patient  on  whom  I  did  a  colostomy  in 
19 1 5  wore  nothing  whatsoever  over  it  and 
lived  8  months  thus.  This  was  a  permanent 
colostomy,  the  sigmoid  having  been  cut  in 
two  and  the  proximal  end  brought  up  through 
the  left  rectus  muscle.  My  note  of  June  2, 
1916,  says:  "Colostomy  gives  absolutely  no 
trouble.  Does  not  even  have  to  wear  a  pad 
over  it.  A  retracted,  red  dimple  with  hole 
invisible." 

I  believe  this  is  the  best  form  of  colostomy, 
bringing  the  opening  almost  as  high  as  the 
navel,  leaving  a  good  loop  of  sigmoid,  and 
bringing  the  gut  straight  through  the  middle 
of  the  left  rectus  muscle. 

I  must  admit  some  doubt  that  any  twist  or 
attempt  at  valve  formation  can  long  remain 
except  in  the  operator's  fancy,  but  perhaps 
I  am  mistaken.  I  have  usually  drawn  the 
gut  straight  through  the  abdominal  wall  in  the 
simplest,  most  direct  fashion.  And,  so  far  as 
I  know,  with  the  exception  of  my  most  recent 
case  who  reports  that  he  is  wearing  a  colos- 
tomy cup,  none  of  my  patients  have  ever 
wanted  anything  more  than  a  gauze  pad  and 
belt. 

SYPHILIS  OF  RECTUM   COMBINED  WITH   CANCER 

One  case  in  which  I  did  a  permanent  colos- 
tomy for  what  I  supposed  was  an  inoperable 
and  hopeless  cancer  of  the  rectum,  remains  a 
conundrum  and  is  well  worth  relating. 
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This  patient,  Case  15  of  my  series,  had  been 
operated  upon  for  piles  in  Russia  about  1897  and 
again  in  Brazil  10  years  later.  She  had  had 
condylomata  of  the  buttocks  and  rectum  for  many 
months  and  had  been  treated  by  various  doctors 
here  in  the  city.  On  October  25,  1910,  she  was 
referred  to  me  by  Dr.  Standish,  who  suspected  cancer 
of  the  rectum.  She  went  to  the  hospital  and  I 
examined  her  under  ether  with  the  intention  of 
obtaining  a  specimen  for  examination.  To  my 
surprise,  I  found  it  impossible  to  get  even  a  finger 
into  the  rectum.  The  anus  was  a  tight  ring  like  shoe 
leather  and  appeared  to  be  the  same  further  up. 
Two  days  later,  I  made  a  left  rectus  incision.  My 
notes  read  as  follows:  "The  space  anterior  to  the 
uterus  is  obliterated  by  adhesions.  The  left  broad 
ligament  is  thick  and  filled  with  a  fairly  hard  mass. 
The  rectum  loses  itself  in  a  mass  of  adhesions  pos- 
terior to  the  uterus.  These  masses  are  hard  and 
nodular  and  undoubtedly  represent  an  inoperable 
cancer.  Simple  colostomy  done  through  middle  of 
left  rectus.  About  one-fourth  rotation  given  to  the 
proximal  end."  The  patient  was  discharged  a  few 
weeks  later  in  good  condition. 

Two  years  later,  I  saw  this  patient.  She  had  gained 
42  pounds  in  weight,  and  had  one  or  two  movements 
of  the  bowels  a  day  with  full  control.  But  she  had 
come  to  me  again  because  she  had  begun  to  lose 
weight  and  suffer  pain  in  the  back  and  legs.  She 
also  complained  that  a  certain  amount  of  discharge 
had  recently  occurred  from  the  rectum.  In  De- 
cember, 1913,  I  saw  this  patient  again  with  H.  F. 
Stoll.  I  could  not  understand  why  the  patient  had 
not  died  and  my  mind  was  giving  all  the  credit  for 
the  stay  of  the  disease  to  the  colostomy.  But  in 
view  of  the  unexpected  result,  our  minds  naturally 
turned  to  the  possibility  that  the  whole  disease 
might  have  been  due  to  syphilis.  The  fact  that  she 
had  had  syphilis  and  had  had  syphilis  of  the  rectum 
was  not  disputed.  I  turned  her  over  to  Dr.  Stoll, 
therefore,  in  December,  1913,  and  he  treated  her  for 
syphilis  then  and  at  intervals  since.  This  patient 
has  been  in  the  Hartford  Hospital  for  various  rea- 
sons and  at  various  times  but  each  time  the  diag- 
nosis has  been  cancer  of  the  rectum. 

In  May,  1915,  my  physical  examination  shows 
her  as  "emaciated."  The  rectal  examination  at  this 
time  was  still  as  before  described.  In  another 
history  at  the  hospital  a  few  months  later,  she  is 
described  as  having  "oedema  of  the  feet."  My 
notes  show  that  she  not  only  occasionally  visited  the 
Hartford  Hospital  about  this  time  but  other  hos- 
pitals, including  Mt.  Sinai.  At  any  rate,  she  was 
frequently  receiving  antisyphilitic  treatment  from 
Dr.  Stoll,  more  especially  about  1915,  and  the  latter 
part  of  that  year  she  began  to  feel  better.  Her  pain 
disappeared,  she  grew  stronger,  and  began  to  gain 
in  weight  again. 

For  several  years  now,  this  woman  has  been  in 
excellent  health.  And  to  bring  the  case  up  to  date 
with  a  fitting  climax,  we  now  learn  that  she  was 
again  married  about  4  months  ago. 


Two  questions  present  themselves  regarding  this 
case.  First,  did  this  woman  ever  have  a  cancer? 
Second,  did  syphilis  cause  the  cancer  or  did  syphilis 
cure  the  cancer?  The  rectum  is  still  obstructed  by 
a  stony,  hard  mass.  It  will  scarcely  admit  a  slate 
pencil. 

One  conclusion  I  think  may  be  drawn  from 
this  case.  If  the  rectal  obstruction  really 
represents  the  scar  tissue  of  syphilis,  the  sal- 
varsan  may  have  cured  the  syphilis,  but  at 
least  it  had  no  effect  on  the  scar  tissue.  Why 
cannot  we  apply  this  result  to  the  problem  of 
parasyphilitic  conditions  in  the  nervous  sys- 
tem and  conclude  on  the  basis  of  this  case 
that  we  may  cure  syphilitic  infection  of  the 
brain  and  cord,  but  let  us  bear  in  mind, 
that  we  cannot  remove  the  scar  tissue,  which, 
after  all,  is  the  real  patholog)^  of  these 
conditions. 

Because  of  the  case  just  described,  I  was 
extremely  interested  in  a  specimen  of  rectum 
removed  by  Dr.  Hepburn  at  the  hospital  very 
recently.  This  specimen  was  simply  a  thick 
leathery  tube.  The  walls  of  it  were  one-third 
or  one-half  an  inch  in  thickness.  It  did 
not  suggest  cancer  at  all  but  appeared  as 
a  circular  tube  composed  mostly  of  fibrous 
tissue.  Its  caliber  was  very  small.  There 
was  no  ulcerating  surface  and  nothing  to 
suggest  a  tumor.  Dr.  Hepburn  and  I  both 
felt  sure  that  the  specimen  represented 
an  old,  diffuse  syphilitic  stricture  but  the 
report  from  the  laboratory  was  scirrhous 
carcinoma. 

The  sections  show  "a  deep  invasion  of  the 
connective  and  muscular  tissues  by  small  cu- 
boid epithelial  cells  following  the  lymphatics. 
They  are  massed  in  small  acini  or  found  in 
long  rows.  The  nuclei  are  small  and  pyknotic 
but  mitoses  are  few.  Only  occasionally  do 
these  cells  form  gland  tubules."  There  was 
no  suggestion  of  ulceration  of  the  rectal  sur- 
face anywhere.  Does  a  specimen  like  this 
represent  a  cancer  of  the  rectum  in  process  of 
cure  by  gradual  fibrosis  and  did  the  case  pre- 
viously mentioned  represent  a  case  in  which 
fibrosis  actually  went  through  to  a  cure  in 
the  10  years  under  which  we  have  watched 
her?  I  do  not  think  such  a  view  entirely 
unreasonable.  We  know  that  well  authen- 
ticated cases  of  cancer  in  other  parts  of  the 
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body  have   undergone    spontaneous    tibrosis 
and  cure. 

OPERABILITY  AND  MORTALITY 

In  the  series  of  cases  under  present  consid- 
eration, there  were  fourteen  attempts  at 
radical  surgery;  three  by  the  sacral  route 
only,  made  operative  recoveries.  One  case 
was  operated  upon  by  the  abdominal  route 
only  and  made  a  recovery.  Five  by  the  com- 
bined abdominal  and  sacral  routes  in  two 
stages,  also  all  made  operative  recoveries. 
In  five  the  two  routes  were  combined  in  a 
single  stage  operation,  and  all  died  as  a  result 
of  the  operation.  This  has  been  the  experience 
of  most  operators,  that  the  combined  opera- 
tion in  one  stage  has  a  very  high  mortality. 

By  comparison  with  the  great  clinics  of  the 
world,  our  little  series  of  53  cases  is  small.  For 
the  most  part,  it  represents  palhative  treat- 
ment only.  In  18  cases,  no  operation  of  any 
sort  was  undertaken.  Usually  this  meant 
that  the  patient  had  a  sloughing  mass  in  the 
pelvis  without  obstruction.  In  one  or  two 
instances,  a  colostomy  which  might  have  been 
done  for  relief,  was  refused  by  the  patient. 
In  4  cases,  an  operation  through  the  anus  was 
done,  usually  for  examination,  relief  of  septic 
conditions,  etc.  In  only  14  cases  was  radical 
surgery  attempted,  an  operabihty  of  27  per 
cent. 


Cripps,  of  St.  Bartholomew's  Hospital  in 
London,  reports  an  operability  of  25  per  cent, 
even  less  than  ours. 

Lynch,  of  New  York,  reports  operation  at- 
tempted in  60  per  cent  of  his  series ;  more  than 
twice  as  many  attempts  as  in  ours.  His  op- 
erative mortality  was  16  per  cent;  ours  was 
36  per  cent.  However,  of  the  last  6  attempts 
in  the  Hartford  Hospital,  only  i  has  died, 
making  it  in  late  years  16.6  per  cent. 

The  Mayo  Chnic  puts  their  operability  at 
53  per  cent  with  a  rise  to  72  per  cent  in  the 
last  3  years.  Their  mortality  has  been  15.5 
per  cent  reduced  in  the  last  3  years  to  12.5  per 
cent. 

It  is  manifest  in  all  these  series  of  cases  that 
the  operability  has  been  increasing  rapidly  in 
very  recent  years  and  the  operative  mortality 
markedly  decreasing. 

Wherein  have  we  failed  then?  Of  course, 
in  early  diagnosis.  That  goes  without  saying. 
Some  cases  cannot  be  diagnosed  early.  Others, 
it  seems,  might  be. 

We  have  not  employed  surgery  that  was 
daring  enough. 

We  have  thought  of  cancer  of  the  rectum  as 
a  hopeless  condition.  It  is  not.  Cripps  re- 
ports one  proved  case  that  lived  3 1  years  after 
radical  operation  and  died  at  the  age  of  84. 
It  can  be  cured.  Let  us  have  the  courage  to 
make  the  attempt. 
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RENAL  H.E:\IATURIA  AS  A  SYMPTO:^!  OF  A  PREXEPHRITIC 
COXDITIOX  OE  THE  KIDNEYS 

By  EDWARD  L.  YOUXG.  Jr..  M.D.,  Bostcn 


SINCE  1 910,  approximately  thirteen 
hundred  cases  have  been  treated  in 
the  house  service  of  the  Genito- 
urinary Department  at  the  Massachusetts 
General  Hospital.  Of  this  number  about 
40  per  cent  had  htematuria  at  some  time  in 
the  history  of  the  disease,  and  by  this  I  mean 
gross  bleeding  sufficient  to  attract  the  at- 
tention of  the  patient.  This  was  not  a  prom- 
inent symptom  in  every  case  when  seen  by 
the  attending  surgeon,  but  active  at  some  time 
in  the  disease.  In  many  cases  it  was  the 
presenting  symptom,  but  in  all  but  21,  the 
underlying  cause  was  positively  diagnosed  on 
study.  In  addition  to  this  number  I  am  in- 
cluding 5  cases  from  the  general  surgical 
service  which  occurred  during  the  same  time 
and  were  carefully  studied,  and  7  cases  in 
private  practice  where  the  data  were  sufficient- 
ly complete  to  make  them  of  value.  In  actual 
number,  or  even  when  compared  with  the 
total  number  seen,  this  collection  of  cases 
does  not  seem  very  large;  but  when  we  con- 
sider them  from  the  point  of  view  of  the  possi- 
bilities of  trouble  to  the  individual,  or  as  the 
first  symptom  of  a  condition  which  in  certain 
cases  may  be  remedied  if  taken  in  time,  they 
seem  of  greater  importance. 

First  let  us  consider  some  of  the  statistics 
shown  in  this  list  of  ;^;i,  cases.  The  division  by 
sex  is  decidedly  unequal,  only  8  of  the  cases 
being  females.  The  division  into  decades  is 
as  follows: 

Cases 

Below  20        4 
20  to   30        8 

30  to   40         7 

40  to     50  TO 

50  to     60  2 

Over    60         2 

This  symptom  plays  no  favorites  as  regards 
age. 

The  duration  varied  from  a  few  hours  to  9 
years,  the  case  with  the  short  history  coming 


in  with  severe  renal  colic  apparently  due  to 
the  passage  of  blood-clot.  The  case  lasting  9 
years  was  intermittent  and  not  accompanied 
by  pain.  Two  cases  had  suffered  for  6  years, 
one  intermittently  and  one  constantly,  neither 
being  accompanied  by  colic.  The  remaining 
cases  varied  from  a  few  days  in  4  cases  to  from  4 
to  12  months  in  4  cases.  These  were  about 
equally  divided  between  cases  in  which  the 
bleeding  was  constant  and  cases  where  it  was 
intermittent. 

Pain  accompanied  the  condition  in  20  out 
of  the  33  cases,  and  the  variation  in  amount 
and  character  was  very  great.  In  the  case 
mentioned  above,  the  patient  was  brought  in 
writhing  in  agony,  due,  as  we  believed,  to 
the  clotting  of  blood  in  the  renal  pelvis  and 
the  blocking  of  the  ureter;  this  pain  was  the 
first  symptom  in  two  attacks  in  which  he  was 
brought  to  the  emergency  ward  and  was 
followed  by  bleeding,  once,  an  hour  after  the 
onset  of  the  pain  and  once,  about  fifteen 
minutes.  The  last  attack  was  less  severe 
than  the  first,  and  in  both,  relief  followed 
the  passage  of  considerable  bright  red,  partly 
clotted  blood.  In  a  few  of  the  other  cases  the 
pain  resembled  renal  colic,  but  in  most  it  was 
a  more  indefinite  condition  and  although 
it  was  on  the  side  from  which  blood  was 
coming,  it  was  variously  referred  to  the  back, 
the  flank,  or  the  abdomen.  In  many  it  was 
not  absolutely  connected  with  the  bleeding,  as 
there  might  be  attacks  of  bleeding  without 
pain,  or  vice  versa.  In  one  case  an  innocent 
appendix  had  been  sacrificed  without  any 
effect  on  the  pain,  which  up  to  that  time  had 
been  the  only  symptom.  Later  bleeding 
directed  attention  toward  the  urinary  tract. 

Culture  of  the  urine  was  not  mentioned  in 
every  case,  but  only  once  was  there  any 
evidence  of  infection.  The  urinary  examina- 
tion was  not  remarkable  in  any  case.  Only 
once  is  there  mention  made  of  more  leucocytes 
than  was  consistent  with  the  amount  of  blood 
and  that  case  was  sterile  to  culture. 
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Twice  the  patients  insisted  that  the 
haematuria  was  often  terminal.  In  one  of 
these  there  was  no  pain  of  any  kind,  and  I 
had  the  fulgurating  machine  all  set  up,  only 
to  find  a  profuse  right  renal  haematuria  which 
stopped  within  24  hours  after  a  pyelogram  and 
has  not  occurred  since,  a  lapse  of  10  months. 
In  the  other  case  there  was  never  seen  any 
profuse  bleeding  from  either  ureter,  and  in 
spite  of  a  nephrectomy  for  supposed  tuber- 
culosis there  have  been  two  attacks  of  bleed- 
ing since,  so  that  his  blood  may  have  come 
from  a  congested  bladderneck,  or  from  the 
ureteric  orifice,  as  the  mouth  of  the  right 
ureter  was  noted  as  being  red  and  oedematous. 

TREATMENT 

Nineteen  cases  out  of  this  series  were 
operated  on.  Three  nephrectomies  were  done, 
one  primarily  because  the  bleeding  was  so 
profuse  as  to  threaten  the  patient's  life  and 
nothing  less  than  nephrectomy  was  safe.  One 
was  removed  secondarily  because  of  bleeding 
after  a  nephrotomy,  and  one  because  of  a 
supposed  tuberculous  infection.  In  two  of 
these  cases  the  bleeding  has  never  recurred, 
in  one  there  have  been  two  attacks  of  bleeding 
since.  Nephrotomy  has  been  done  four  times. 
Two  of  these  cases  were  not  helped,  one  being 
made  so  much  worse  that  the  kidney  had  to 
be  removed,  and  one  case  was  apparently 
cured  but  continued  to  have  microscopic 
blood.  Nephropexy  was  done  once  where 
there  was  a  movable  kidney,  with  relief  of 
symptoms.  Nine  cases  had  a  decapsulation 
done,  once  accompanied  by  a  nephrotomy  and 
once  by  a  pyelotomy.  Of  these  9  cases  5  were 
cured  so  far  as  our  records  show,  2  were 
temporarily  helped  but  recurred  later,  i  of 
these  being  now  recognized  as  a  chronic 
nephritic,  and  2  were  not  influenced  by  opera- 
tion. In  I  of  these  5  cases  the  bleeding  was 
stopped  but  the  pain  continued,  which  was 
contrary  to  the  usual  stor}^  as  the  pain  was 
more  often  relieved  than  the  bleeding.  In 
none  of  the  5  do  our  records  prove  a  cure,  as 
one  case  had  previously  showed  a  natural 
remission  of  3  years.  The  kidney  was  merely 
handled  in  three  operations,  and  in  2  of  these 
the  bleeding  stopped.  The  third  case  turned 
out  to  be  a  horseshoe  kidney  and  the  condition 


was  not  helped.  In  5  cases  the  renal  pelvis 
was  washed  out  and  in  3  cases  there  has  been 
no  trouble  since.  One  of  these  cases  was 
washed  with  i  :iooo  silver  nitrate  and  2  with 
adrenalin,  and  on  the  other  2  adrenalin  and 
haemoplastin  have  failed  to  help.  In  3  cases, 
bleeding  stopped  completely  after  the  pye- 
logram. In  4  cases,  there  was  no  treat- 
ment of  any  kind,  and  in  2  of  these  the  mere 
passage  of  the  ureteral  catheter  was  followed 
by  cessation  of  bleeding,  and  in  one  the  bleed- 
ing stopped  before  there  was  any  chance  to 
investigate.  Both  of  these  cases  have  a 
definite  story  of  trauma  which  probably  ac- 
counts for  the  condition.  In  these  it  is  obvi- 
ous that  it  would  stop  regardless  of  treatment. 
The  other  I  believe  was  a  mild  coccus  kidney 
following  tonsillitis,  which  I  will  discuss  more 
fully  later.  This  array  would  seem  to  suggest 
that  you  can  choose  your  treatment,  depend- 
ing on  how  vicious  you  happen  to  feel  at  the 
time,  and  regardless  of  whether  you  do  much 
or  little  you  may  or  may  not  relieve  the 
bleeding.  Whether  you  cure  or  not  is  still 
more  problematical.  Where  a  definite  condi- 
tion is  remedied,  as  fixing  a  floating  kidney 
or  a  nephrectomy  is  done  for  cavernous 
angioma,  the  patients  are  of  course  cured; 
otherwise  the  results  of  any  method  of 
treatment  are  doubtful. 

The  renal  function  was  rarely  low.  The 
function  of  the  two  kidneys  generally  agreed 
within  the  limits  of  permissible  error;  but  in 
one  case  w^hich  a  year  later  proved  to  be  a 
nephritis  there  was  no  demonstrable  function 
from  the  bleeding  side  and  a  normal  function 
from  the  other,  and  in  another  case  it  was  30 
on  the  affected  side  as  against  50  on  the  sound 
side.  The  pyelograms  showed  no  startling 
facts.  In  6  cases  the  shadow  was  not  normal; 
in  I  case  the  cupping  was  obliterated,  in  2 
cases  the  pelvis  was  "irregular"  but  obviously 
not  pathological;  in  3  cases  it  was  consider- 
ably deformed  and  materially  aided  in  the 
decision  to  operate.  In  i  of  these  2  cases, 
the  kidney  was  removed  and  examination 
showed  that  the  calyces  were  somewhat 
elongated,  but  for  no  obvious  cause.  Y^et 
even  here  there  was  not  the  elongation  so 
characteristic  of  malignant  disease  of  the 
kidney.     In  the  other  2  there  was  also  a  de- 


48o 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


pression  of  kidney  function  on  the  damaged 
side  and  a  hypernephroma  was  strongly 
suspected;  one  of  these  turned  out  to  be  a 
horseshoe  kidney.  From  4  of  these  cases. 
specimens  were  removed  for  laboratory  ex- 
amination— the  whole  kidney  in  3  cases  and 
a  piece  of  the  cortex  in  i.  One  showed  an 
angioma  of  a  papilla;  one  kidney  which  bled 
so  profusely  as  to  threaten  life  showed  on 
careful  examination  by  Dr.  Wright  nothing 
but  congestion.  His  suggestion  was  an  infec- 
tion by  a  hjemolytic  streptococcus,  but  as  no 
such  organism  was  shown  in  the  urine  before, 
or  in  the  kidney  after,  operation  this  does  not 
seem  likely.  The  piece  of  cortex  removed  at 
decapsulation  showed  nothing.  One  kidney 
removed  as  a  tuberculous  kidney  showed  on 
examination  the  following:  "Cortex  normal, 
markings  distinct.  Pelvis  normal,  no  ulcer- 
ation in  calyces;  a  few  pinhead-sized,  yellow, 
opaque  spots  surrounded  by  a  purplish 
zone.  Small  focal  collections  of  small  round 
cells  with  fibrosis  and  desquamation  of  the 
glomeruli.  Diagnosis:  Chronic  infectious 
nephritis. ""  As  neither  the  urine  before  oper- 
ation nor  stained  specimens  of  these  areas 
afterward  showed  any  organisms,  the  infec- 
tion was  certainly  not  present  when  the  patient 
.was  being  studied,  and  as  he  bled  twice  after 
leaving  the  hospital  before  quieting  down, 
the  process  was  either  bilateral  or  else  was  not 
the  cause  of  the  bleeding  in  the  first  place. 
Moreover,  as  it  was  not  tuberculous  and  con- 
tained no  other  organisms,  it  would  certainly 
have  taken  care  of  itself  provided  there  was  no 
other  primary  focus  in  the  body  to  supply 
fuel  to  the  flames. 

Of  these  ;^;2,  cases,  operation  showed  a 
definite  pathological  cause  to  account  for 
bleeding  in  3  cases :  two  horseshoe  kidneys  and 
one  movable  kidney.  Beside  these  there  are 
2  cases  where  trauma  was  the  probable  cause, 
and  one  where  the  patient  is  known  to  have 
passed  a  stone  from  the  urinary  tract,  and  it 
seemed  likely  that  the  present  attack  was 
also  due  to  a  small  stone.  There  is  i  case  of 
cavernous  angioma  proved  by  pathological 
examination.  This  leaves  26  cases  in  which 
we  are  entirely  at  a  loss  to  assign  a  cause 
or  else  have  to  consider  some  form  of 
nephritis. 


Keyes  gives  the  causes  to  which  renal 
ha^maturia  may  be  due,  outside  of  the 
common  diagnosis,  as  follows: 

1.  Ha?mophiha,  scurvy,  purpura; 

2.  Drug-poisoning  (turpentine,  canthar- 
ides,  etc.); 

3.  Parasites  (e.g.,  distoma  haematobium); 

4.  Acute  or  chronic  febrile  diseases  (scar- 
let fever,  malaria) ; 

5.  Surgical  diseases  (hydronephrosis,  renal 
mobility) ; 

6.  The  passage  of  crystals; 

7.  Angioneurosis; 

8.  Chronic  nephritis; 

9.  Papillitis. 

Most  of  these  conditions  should  lend  them- 
selves readily  to  diagnosis.  The  last  two, 
however,  may  be  very  difficult  to  recognize, 
and  we  must  add  to  this  list  the  bleeding  com- 
ing from  a  kidney  which,  even  in  the  hands 
of  a  competent  pathologist,  reveals  nothing 
out  of  the  way.  Moreover,  the  bleeding  from 
such  a  kidney  may  continue  until  the  patient's 
life  is  in  danger  if  the  kidney  be  not  removed. 
I  want  to  add  to  the  list  of  possible  causes  one 
which,  so  far  as  I  know,  has  never  before  been 
discussed,  namely  prenephritic  congestion  of 
the  kidneys. 

Up  to  about  I  goo,  it  was  believed  that 
chronic  nephritis  could  not  be  the  cause  of 
renal  hasmaturia  without  giving  signs  of 
its  presence;  but  during  the  next  few  years 
several  nephrectomies  were  done  for  bleeding, 
and  a  study  of  the  kidneys  afterward  showed 
the  presence  of  chronic  nephritis.  Since  that 
time  so  much  work  has  been  done  along  this 
fine  that  the  possibility  of  nephritis  as  a  cause 
of  such  bleeding  is  now  very  definitely  recog- 
nized. 

I  believe  that  no  one  will  question  the  follow- 
ing statements:  That  unilateral  haematuria 
can  be  due  to  a  bilateral  nephritis,  and  that  a 
nephritis  can  cause  colic  as  well  as  bleeding. 
It  is  also  stated  that  nephritis  can  be  unilateral. 
Within  the  last  few  years,  however,  the  work 
done  in  regard  to  the  various  nephritides  has 
progressed  to  such  an  extent  that  it  is  again 
doubted  whether  a  nephritis  can  be  present 
without  giving  some  evidence  of  its  presence 
by  some  one  or  more  of  the  different  labora- 
tory tests. 
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As  proof  of  the  importance  of  chronic 
nephritis  as  a  cause  of  bleeding  the  section  on 
''ha?maturia"  in  Richard  Cabot's  Differential 
Diagnosis  gives  good  evidence.  The  cases 
studied  all  occurred  prior  to  191 1  at  the 
Massachusetts  General  Hospital,  and  in  this 
study  chronic  nephritis  comes  first  with  139 
cases,  all  other  pathological  conditions  of  the 
kidney  or  bladder  together,  128,  and  unknown 
causes,  78;  so  that  the  nephritis  is  responsible 
for  almost  as  many  haematurias  as  all  other 
causes  put  together.  Today  there  is  no  reason 
to  believe  that  the  proportion  would  be  differ- 
ent, as  the  unknown  causes,  then  so  large, 
would  probably  work  themselves  down  to  7 
or  8  instead  of  78,  and  the  rest  group  them- 
selves in  about  the  same  proportion  as  the 
other  cases. 

So  far  as  I  have  been  able  to  find  out,  tu- 
mor of  the  kidney  need  not  be  considered  in 
this  study,  as  no  case  of  kidney  tumor  has 
been  discovered  on  the  genito-urinary  service 
when  operating  for  supposed  essential  haema- 
turia.  Moreover,  Barney  in  his  study  of  the 
renal  tumors  at  the  Massachusetts  General 
Hospital,  found  only  18  out  of  74  in  which 
there  was  haematuria  without  pain,  only  nine 
with  haematuria  and  without  a  palpable  tu- 
mor, and  only  three  where  haematuria  was  the 
sole  subjective  symptom;  so  that  I  believe  it 
is  fair  to  assume  that  at  least  the  majority 
of  such  cases  can  be  diagnosed  before  opera- 
tion. When  we  consider  the  diagnosis  of 
renal  varix  or  papilhtis,  it  is  more  difficult  to 
make  any  accurate  statement  as  regards  fre- 
quency of  occurrence;  but  I  believe  that  it 
seldom  is  the  primary,  though  it  may  be  the 
main,  cause  of  bleeding,  and  when  it  occurs 
may  be  due  to  some  other  underlying  condi- 
tion, which  so  changes  the  blood  supply  of 
the  kidney  that  the  congestion  of  papillary 
veins  normally  present  results  in  varicosity 
and  bleeding.  In  this  series  it  was  proved 
only  once.  In  1898,  the  first  case  of  varicose 
veins  of  a  renal  papilla  was  actually  demon- 
strated. Since  that  time  several  other  cases 
have  been  reported,  notably  6  by  Fenwick 
and  I  by  Cabot  from  the  Massachusetts  Gener- 
al Hospital;  but  in  comparison  with  the  total 
number  of  cases  in  which  diagnosis  has  been 
difficult  the  number  is  few.  and  I  do  not  think 


we  can  consider  them  as  an  important  source 
of  these  unexplained  haematurias.  There  has 
been  a  moie  or  less  accepted  belief  that  failure 
to  make  a  diagnosis  in  these  cases  means 
either  malignant  disease  or  varix,  and  accord- 
ingly operation  was  indicated  on  the  basis  that 
if  it  were  mahgnant  disease,  the  only  time  to 
cure  it  is  early,  and  if  no  mahgnant  disease 
were  present,  decapsulation  would  stop  the 
bleeding.  The  report  of  the  cases  in  this 
paper  tends  to  show  that  this  is  not  a  good 
ground  for  operative  interference,  for,  as 
shown  earlier  in  this  paper,  operation  is  no 
more  hkely  to  stop  bleeding  than  catheteriza- 
tion and  injection  of  the  kidney,  and  malig- 
nant disease  is  rarely  if  ever  discovered  by 
exploration. 

It  is  undoubtedly  true  that  certain  cases 
where  the  kidney  has  been  examined  by  a 
good  pathologist  have  failed  to  show  any 
lesion  to  account  for  the  condition.  Morris, 
in  his  work  on  the  kidney  and  ureter,  men- 
tions 3  cases  in  which  he  operated,  removing 
the  kidney,  but  was  unable  to  demonstrate 
any  lesion  pathologically.  In  addition  is  the 
case  which  I  have  just  reported.  If  we  recog- 
nize the  fact  that  a  nephritis  can  be  local  in 
character,  it  is  possible  to  understand  how,, 
even  in  the  hands  of  a  good  pathologist^ 
areas  of  damage  might  be  missed.  This  can, 
of  course,  be  true  if  we  are  to  include  under 
''nephritis"  cases  of  focal  infection,  the  so- 
called  "focal  infectious  nephritis,"  cases 
which  show  for  instance  fto  repeat  the  case 
just  mentioned)  "pinheadsized,  yellow  opa- 
que spots  which  microscopically  show  col- 
lections of  small  round  cells  with  fibrosis.  '^ 
In  such  cases  there  may  be  bleeding  due  to 
these  local  areas  even  though  they  are  very 
small  and  difficult  to  find. 

In  a  recent  paper,  O'Neil  differentiates  be- 
tween toxic  and  infectious  nephritis.  For 
the  practical  purposes  of  treatment  this  seems 
to  me  on  the  one  hand  to  bring  us  into  the 
realm  of  hair-splitting,  and  on  the  other,  into 
the  borderland  of  cases  lying  between  the  so- 
called  "surgical  kidney"  and  what  we  have 
always  considered  the  "medical"  nephritis. 
The  definite  etiology  of  the  various  nephri- 
tides  is,  of  course,  not  settled,  but  so  far  as  we 
know  anything  about  it  no  cause  (outside  of  the 
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purely  arteriosclerotic  type)  is  seriously  con- 
sidered other  than  the  absorption  of  toxin 
from  some  focus  in  the  body.  The  mere 
physical  presence  of  one  or  more  bacteria  in 
the  kidney  does  not  cause  nephritis.  It  is 
the  poison  they  produce  that  does  the  damage, 
and  that  poison  can  do  the  damage  with  equal 
ease,  provided  it  reaches  the  kidney,  regard- 
less of  whether  the  organisms  are  located  in 
the  tonsil  or  in  the  kidney.  Moreover,  when 
a  group  of  such  bacteria  does  locate  in  the 
kidney  and  does  increase,  an  abscess  ma>' 
then  result,  and  we  are  dealing  with  a  surgical 
condition  primarily.  If  such  a  localized  area 
of  infection  is  so  small  that  only  bacteria  and 
no  pus  show  in  the  urine,  we  cannot  tell  the 
site  of  the  infection,  because  it  has  been  proved 
without  possibihty  of  doubt  that  the  kidney 
does  excrete  bacteria.  Accordingly  the  mere 
presence  of  staphylococci  in  the  urine  cannot 
permit  us  to  say  that  there  is  an  "infectious  " 
nephritis.  That  infection  may  he  situated  in 
the  tonsil  and  the  kidney  simply  excrete  the 
germ,  and  if  in  the  urine  there  is  pus  as  well  as 
bacteria,  then  the  condition  has  been  carried 
out  of  the  class  of  nephritis  and  comes  dis- 
tinctly into  the  class  of  surgical  kidneys,  and 
by  surgical  I  do  not  necessarily  mean  opera- 
tive, since  we  have  all  seen  cases  of  low-grade 
haematogenous  infections  of  the  kidney  which 
clear  up  without  difficulty.  The  recognition 
of  organisms  from  the  kidney  should  always 
demand  the  consideration  of  a  primary  focus 
in  addition  to  the  study  of  the  kidney;  so 
that  to  differentiate  between  toxic  and  in- 
fectious nephritis  would  seem  to  be  a  purely 
academic  discussion  unnecessary  from  the 
practical  point  of  view,  since  operation  is 
never  necessary  in  either  class  of  case  except 
to  stop  otherwise  uncontrollable  haemorrhage. 
E.  G.  Crabtree,  who  has  done  more  work  in 
kidney  infections  than  any  other  investiga- 
tor in  this  country,  emphasizes  two  things  as 
necessary  for  the  better  understanding  of 
these  conditions :  first,  that  the  kidney  must 
be  recognized  as  both  a  secretory  and  an  ex- 
cretory organ,  and  that  all  classes  of  bacteria 
may  pass  through  without  lodging  and  doing 
permanent  damage;  second,  that  when  bac- 
teria do  lodge  in  the  kidney  the  type  of  reac- 
tion depends  on  the  virulence  of  the  bacteria, 


the  relatively  harmless  colon  bacillus  passing 
through  the  glomeruli  and  tubules  and  only 
sticking  when  it  reaches  the  pelvis,  while  the 
very  virulent  streptococci  start  at  once  to 
damage  the  glomeruli,  and  the  staphylococci 
(which  are  of  intermediate  virulence)  form 
miliary  abscesses  in  the  cortex  of  the  kidney, 
but  after  they  have  left  the  glomeruli. 

I  believe  this  is  the  real  answer  to  Rovsing's 
statement  that  he  has  cultivated  pus-produc- 
ing organisms  from  the  urine,  and  later  has 
found  lesions  in  the  kidney  microscopically 
which  he  could  not  differentiate  from  chronic 
nephritis.  He  was.  in  fact,  dealing  with  a  case 
of  chronic  nephritis  and  happened  to  catch 
some  bacteria  which  had  been  excreted  by  the 
kidney,  perhaps  coming  from  the  focus  which 
was  the  primary  cause  of  the  damage,  and  if 
so,  in  operating  on  the  kidney  he  was  treating 
what  was  in  reality  a  non-surgical  condition. 

I  have  gone  into  this  detail  as  I  think  it 
is  necessary  to  get  as  clear  an  understanding 
as  possible  of  the  relation  of  infection  in  order 
to  treat  these  cases  intelligently.  I  will  illus- 
trate this  argument  by  a  few  cases. 

The  first,  a  girl  of  12  years,  was  brought  m  by  her 
mother  because  of  hiematuria  and  sUght  pain  on  the 
right  side.  This  had  been  present  in  diminishing 
amount  for  3  days.  The  child  had  had  a  tonsillitis, 
and  the  bleeding  came  on  just  as  that  was  beginning 
to  quiet  down.  A  catheter  specimen  of  urine  showed 
blood.  A  cystoscopy  showed  bleeding  from  the  right 
ureter  and  a  catheter  specimen  from  that  side 
showed  the  presence  of  staphylococci,  as  did  the 
bladder  catheter  specimen.  The  left  side  was  not 
catheterized.  as  only  the  single  catheterizing  instru- 
ment could  be  used  and  the  child  was  too  senstive 
to  spend  much  time.  It  was  impossible  to  state 
whether  or  not  there  were  more  pus  cells  than  should 
be  with  the  amount  of  blood.  The  child  had  definite 
costovertebral  tenderness  on  the  right  side.  On  the 
second  visit  a  few  days  later  the  bleeding  had 
entirely  stopped,  but  a  few  staphylococci  were  still 
present.  A  week  after  this,  neither  physical  signs 
nor  any  abnormaUty  of  urinary  sediment  were 
present.  It  seems  reasonable  to  assume  that  this  was 
a  slight  coccus  infection  of  the  right  kidney  follow- 
ing the  tonsillitis,  and  as  such  definitely  the  cause 
of  the  hamiaturia.  This  type  of  case  does  not  need 
surgical  interference  unless  it  be  of  the  more  severe 
grade  described  by  various  men  as  "haematogenous 
infection  of  the  kidney,"  "coccus  kidney,"  etc. 
It  is  of  necessity  either  self-Hmited,  or  destructive 
to  the  extent  demanding  operation. 

The  second  case  is  one  of  Crabtree's,  and  illus- 
trates a  late  stage  of  the  damage  due  to  the  strep- 
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tococcus.  A  young  man  was  on  his  way  to  school 
when  he  had  a  severe  ha;maturia.  His  previous 
health  was  good  except  for  repeated  attacks  of 
tonsillitis.  Examination  showed  streptococci  from 
both  kidneys,  with  blood  and  pus.  One  kidney  had 
no  function  at  all  and  the  other  a  much  diminished 
function.  On  removal,  the  tonsils  showed  a  culture 
of  streptococci.  In  this  case  the  damage  had  been 
done,  and  the  removal  of  the  primary  focus  could 
not  cure  because  a  progressive  glomerular  nephritis 
had  long  been  present. 

The  third  case  does  not  show  us  the  organism  but 
apparently  gives  the  focus  of  trouble.  Male,  age, 
44,  brought  to  the  emergency  ward  because  of 
severe  right  renal  colic.  So  far  as  he  knows  he  has 
been  perfectly  healthy  up  to  about  3  hours  ago, 
when  without  warning  he  began  to  have  pain  in  the 
right  tlank  radiating  down  to  the  groin.  This  shortly 
became  very  severe,  and  he  was  sent  to  the  hospital. 

Urine  passed  about  the  time  of  onset  was  normal  in 
appearance,  so  far  as  he  can  remember.  The  first 
urine  passed  after  reaching  the  hospital,  when  the 
pain  was  beginning  to  subside  slightly,  was  bloody. 
General  examination  at  that  time  was  negative  ex- 
cept for  slight  costovertebral  tenderness.  Cystos- 
copy was  negative  except  for  bleeding  from  the 
right  ureteric  orifice.  X-rays  were  negative.  A 
two-hour  red  test  was  55  per  cent.  The  patient  at 
that  time  did  not  wait  for  further  examination,  as 
he  felt  perfectly  normal.  Three  weeks  later  he  had 
another  attack  similar  in  character.  At  this  time  a 
more  careful  examination  was  made  and  the  medical 
consultants  went  over  him  with  reference  to  chronic 
nephritis.  The  first  specimen  of  urine  passed  con- 
tained blood,  specific  gravity  1008;  slight  trace  of 
albumin;  no  sugar.  The  sediment  contained  no 
organisms,  nothing  but  blood.  Bleeding  stopped 
in  36  hours.  The  urine  was  then  acid;  specific 
gravity  1020;  no  albumin;  no  sugar;  blood  pressure 
1 70-1 10;  blood  nitrogen  33  milligrams;  blood  sugar 
0.4  percent;  creatinin  1.4  milligrams;  specific  gravity 
fixation  test  showed  fi.xation  between  1020  and  1026; 
second  red  test  65  per  cent.  Heart  shows  no  abnor- 
mality, ^ledical  diagnosis:  a  slight  amount  of 
arteriosclerosis,  but  no  evidence  of  chronic  nephritis. 
The  patient  had  no  more  attacks  of  renal  colic,  but 
had  a  recurrence  of  previous  trouble  with  the  throat 
for  which  he  had  been  treated  in  the  out  patient 
department  under  the  diagnosis  of  chronic  ton- 
sillitis, and  for  which  operation  had  been  advised 
He  was  then  seen  b}'  the  medical  department  in 
the  out  patient  department  for  his  general  condition, 
and  sent  into  the  house  with  a  diagnosis  of  sub- 
acute nephritis.  Study  at  that  time  showed  a 
blood  pressure  of  180-115,  with  a  specific  gravity 
fixation  of  only  1020  to  1022,  and  a  positive  diag- 
nosis of  chronic  glomerular  nephritis  was  made. 

Two  more  cases  are  given  in  detail,  as  they 
present  either  an  early  unrecognizable  ne- 
phritis or  a  prenephritic  condition  causing 
bleedino;. 


C.\SE  4.  Male,  age  50,  had  suffered  with  painless 
haematuria  for  14  months.  General  condition 
excellent.  E.xamination  showed  right  renal  haema- 
turia with  sterile  urine.  Blood  pressure  150-80; 
split  function,  left  25  per  cent;  right,  no  function. 
Pyelogram  not  satisfactory.  Total  function  45 
per  cent.  Medical  study  showed  no  evidence  of 
nephritis.  Operation  showed  nothing  and  decap- 
sulation was  done.  Bleeding  was  much  better  for 
some  time  but  in  a  few  months  returned,  and  one 
year  later  his  out  patient  record  shows  that  he  is 
under  treatment  with  positive  evidence  of  chronic 
nephritis. 

Case  5.  A  chauffeur,  age  28,  had  to  give  up  work 
because  of  pain  in  the  left  flank.  This  had  been 
accompanied  by  red  urine  for  several  weeks.  Ex- 
amination by  a  medical  man  and  by  X-ray  showed 
nothing  to  account  for  the  bleeding.  Cystoscopic 
examination  showed  a  Slightly  bloody  jet  from  the 
left  ureteric  orifice.  Split  function  at  that  time  and 
2  months  later  showed  a  good  output  in  the 
proportion  of  10  on  the  right  to  7  on  the  left. 
Pyelogram  showed  a  perfectly  normal  outline. 
Following  these  examinations  the  bleeding  per- 
ceptibh'  diminished  for  several  weeks;  but  the 
patient  felt  no  better  and  looked  pasty.  Further 
examination  showed  a  blood  nitrogen  which  was 
normal.  Blood  pressure  normal,  specific  gravity 
fixation  showing  variation  of  eight  points;  but 
cystoscopy  with  catheterization  of  both  kidneys,  at 
a  time  when  no  red  blood-cells  showed  under  the 
microscope,  showed  a  large  amount  of  albiimin 
from  each  kidney.  The  patient  has  been  tested 
without  result  for  the  various  strains  of  bacteria 
supposed  to  produce  damage  to  the  kidney. 

The  first  three  cases  show,  plainly  the 
primary  focus.  In  the  first  case  tonsillectomy 
will  probably  safeguard  the  future.  As  the 
organism  was  a  staphylococcus,  we  cannot 
assert  that  continued  assaults  on  the  kidney 
would  have  caused  a  nephritis.  It  might  have 
resulted  in  a  severe  coccus  kidney,  or  there 
might  have  been  no  further  renal  complica- 
tion from  it.  In  the  second  case  it  is  safe  to 
claim  that  in  the  early  or  prenephritic  stage 
removal  of  the  tonsils  would  probably  have 
prevented  the  later  damage.  In  the  third 
case,  likewise,  although  no  organism  was 
identified  it  would  seem  as  though  early 
tonsillectomy  might  have  prevented  the  late 
kidney  damage.  In  the  fourth  case  no  focus 
was  recognized,  and  in  the  fifth  which  I  think 
is  still  in  the  prenephritic  stage,  no  primary 
focus  can  be  found. 

That  some  of  these  cases  have  gone  for  a 
long  time  without  evidence  of  a  nephritis  does 
not  I  believe  destroy  the  argument  for  the 
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prenephritic  congestion  as  a  cause,  since  we 
certainly  do  not  know  how  many  assaults 
from  a  primary  focus  are  necessary  before  a 
nephritis  becomes  self-continued,  or  what 
are  the  conditions  under  which  the  prene- 
phritis  becomes  in  fact  a  progressive  destruc- 
tive disease. 

In  one  of  the  most  important  contributions 
to  medical  literature  made  in  a  long  time, 
The  Future  of  Medicine,  Sir  James  Mackenzie 
elaborates  the  argument  which  runs  in  brief 
as  follows:  That  the  aim  of  medicine  should 
be  the  prevention  of  disease ;  that  the  progress 
of  medicine  to  the  present  time  actually  has 
been  from  the  other  end,  the  first  accurate 
knowledge  coming  from  the  disease  after  it 
had  killed  its  host,  and  the  study  being  made 
in  the  autopsy  room  and  the  laboratory. 
From  that  came  the  development  of  the 
means  of  recognition  of  disease  after  it  had 
done  its  damage,  and  the  great  need  now  is 
the  development  of  the  means  of  recognition 
of  pre-existing  conditions  where  disease  has 
not  yet  done  damage  to  the  tissue,  and  when 
it  is  in  its  curable  stage,  if  ever  curable. 

The  precancerous  stage  has  now  been  talked 
about  for  some  time,  and  the  treatment  of 
those  lesions  known  to  be  the  occasional 
forerunners  of  cancer  holds  a  recognized  place 
in  therapeutics.  I  believe  that  haematuria 
may  be  a  sympton  of  sufficient  importance  to 
attract  attention,  due  to  a  stage  in  kidney 
disease  where  the  damage  is  very  slight,  and 
where  a  cure  and  restoration  of  the  renal 
tissue  to  normal  may  confidently  be  expected 
if  the  primary  site  of  trouble  can  be  recognized 
and  eliminated. 

I  realize  that  I  have  not  proved  my  point 
as  well  as  I  wish,  and  even  if  I  had,  that  the 
number  of  cases  of  haematuria  from  a  prene- 
phritic condition  in  comparison  with  all  the 


cases  of  nephritis  is  so  small  as  to  result  in 
very  little  actual  progress  in  curing  the  dis- 
ease; but  what  I  hope  is  that  the  recognition 
of  this  possibihty  may  be  another  step  toward 
the  goal  of  preventive  medicine. 

CONCLUSIONS 

1.  The  cause  of  renal  htematuria  can  be 
demonstrated  in  all  but  a  very  small  propor- 
tion of  cases. 

2.  Kidney  bleeding  of  unknown  origin  has 
been  known  to  be  enough  to  threaten  life 
and  require  nephrectomy. 

3.  A  horseshoe  kidney,  a  slightly  movable 
kidney,  a  varix  of  a  renal  papilla  may  occa- 
sionally exist  without  the  possibihty  of  posi- 
tive pre-operative  diagnosis. 

4.  In  a  few  instances  the  split  function 
may  show  considerable  damage  on  the 
bleeding  side  and  the  pyelogram  a  consid- 
erable deviation  from  the  normal,  a  com- 
bination which  should  require  exploration; 
but  these  cases  are  very  rare  and  operation 
as  a  routine  exploratory  procedure  in  cases 
of  haematuria  of  unknown  origin  is  unwise, 
as  there  is  no  assurance  that  it  will  have  any 
effect  on  the  progress  of  the  bleeding. 

5.  In  a  fair  number  of  these  cases  a  later 
nephritis  has  been  proved  to  be  the  cause  of 
trouble. 

6.  It  is  reasonable  to  believe  that  in  a 
majority  of  these  cases  there  is  an  early  un- 
recognized nephritis  or  a  prenephritic  condi- 
tion which  can  be,  and  probably  often  is,  the 
cause  of  haematuria,  and  that  this  condition 
may  or  may  not  go  on  to  a  progressive  damage 
of  the  kidney,  depending  on  conditions  which 
we  do  not  as  yet  understand.  In  certain  of 
these  cases  the  primary  focus  of  damage  can 
be  recognized,  and  when  eliminated  will  pre- 
vent the  later  development  of  the  disease. 
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DISSECTING    INTERSTITIAL    ABSCESS    OF    CECAL    WALL 

By  FREDERIC  HAGLER,  M.D.,  St.  Louis 


INTERSTITIAL  abscess  of  the  csecal 
wall  is  rare.  We  are  led  to  this  behef  by 
the  fact  that  we  have  not  previously 
encountered  it  during  an  extensive  experience 
of  several  years  in  connection  with  civil  and 
mihtary  institutions.  A.  E.  Halstead  (i),  of 
Chicago,  has  seen  it  once;  inquiry  has  failed 
to  bring  to  light  any  other  similar  cases.  We 
find  no  references  in  the  more  recent  litera- 
ture, while  voluminous  records  of  the  earlier 
literature  are  almost  worthless  on  account  of 
incorrect  nomenclature  and  confused  pa- 
thology. Knowledge  of  surgical  diseases  of  the 
appendiceal  region  is  now  so  definite  that 
reports  of  unusual  processes  are  desirable, 
especially  those  that  may  have  contributed 
to  the  confusion  of  some  years  ago.  The 
following  case  is  sufficiently  rare  and  inter- 
esting to  w^arrant  a  report  as  much  in 
detail  as  our  retained  notes  permit. 

D-.  C-.,  Pvt.  M.  D.,  B.  H.  87,  was  admitted 
to  Camp  Hospital  No.  33,  Brest,  France,  June  4, 1919. 


The  history  was  of  acute  onset  of  abdominal  pain 
about  18  hours  prior  to  admission.  Pain  was  at 
first  colic-like  and  general  over  abdomen,  but  soon 
became  locaHzed  to  right  lower  quadrant.  Patient 
was  nauseated  upon  admission,  had  vomited  two 
or  three  times,  and  had  a  chill  earlier  in  the  day. 
The  bowels  moved  without  catharsis  soon  after 
onset  of  illness. 

Examination.  Well  developed  and  well  nourished 
white  soldier.  Tongue  heavily  coated.  Lungs  and 
heart  normal.  Marked  abdominal  rigidity,  more 
pronounced  on  right  side.  \'ery  tender  in  Mc- 
Burney  s  region.  No  mass  palpable.  Temperature 
103.2'',  pulse  q6.    Leucocyte  count  22,000. 

The  typical  history  and  objective  findings  led  to 
the  diagnosis  of  acute  appendicitis,  and  immediate 
operation  was  performed. 

Operation.  Ether  anaesthesia.  Kammerer  in- 
cision. L'pon  opening  and  exploring  the  peritoneal 
cavity  the  appendix  was  found  to  be  but  slightly 
injected.  A  tirm  mass,  regular  in  outline,  the  size 
of  a  large  list,  was  found  involving  the  entire 
caecum.  There  were  no  adhesions,  the  caecum  was 
dusky  in  appearance  but  was  mobile,  and  the  entire 
cascai  mass  was  brought  outside  the  peritoneal 
cavity.  The  general  appearance  of  the  mass  sug- 
gested new-growth,  while  the  clinical  history  spoke 
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I  i;;.  I.     Lira.ving  showing  line  of  incision. 


Fig.  2.     Absceis  of  caecal  wall. 
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for  an  acute  inflammatory  process.  \\'hile  examin- 
ing the  mass  further,  with  reference  to  the  ad- 
visability of  resection,  fluctuation  was  detected. 
A  one-inch  vertical  incision  was  made  through  the 
anterior  longitudinal  muscle  band,  and  much  foul 
pus  escaped,  upon  which  the  mass  for  the  most  part 
collapsed.  It  was  then  determined  that  the  pus 
collection  had  been  between  the  circular  muscle 
layer  and  the  submucosa;  and  although  the  abscess 
was  so  large  as  to  have  dissected  practically  the 
entire  circumference  of  the  caecum,  there  was  no 
evidence  of  either  gangrene  or  perforation.  A 
cigarette  drain  was  inserted  into  the  abscess  cavity 
and  stitched  to  the  margin  of  the  incision  which  had 
extended  through  the  serous  and  muscle  coats.  The 
caecum  was  then  replaced  after  careful  cleansing, 
and  the  abdominal  incision  closed. 

The  postoperative  course  was  entirely  regular. 
No  evidence  of  faecal  fistula  ever  developed,  the 
drain  was  removed  in  one  week,  and  three  weeks 
after  operation  the  patient  was  evacuated  as  an 
ambulant  case  to  the  United  States. 

We  are  unable  to  explain  satisfactorily  the 
origin  and  development  of  this  dissecting 
abscess  between  the  layers  of  the  caecal  wall. 
Jackson  (2)  and  Moschcowitz  (3)  have  re- 
ported diverticulitis  of  the  caecum,  but  in  this 
case  there  was  no  evidence  of  a  diverticulum 
or  of  any  connection  between  the  abscess 
cavity   and   the  lumen  of   the   ca-cum.     In- 


fective organisms  are  always  present  in  the 
csecum,  and  according  to  Piersol  (4)  the 
submucous  layer  of  the  caecum,  like  that  of 
the  appendix,  is  rich  in  lymphoid  tissue, 
which  is  readily  subject  to  infection.  But 
these  factors  are  present  in  all  human  beings, 
and  if  contributory  causes,  then  infections 
and  abscesses  of  the  caecal  wall  should  be 
seen  frequently  rather  than  rarely. 

Aside  from  the  unusual  character  of  the 
lesion  in  this  case,  it  is  remarkable  that  there 
should  have  been  no  adhesions  or  gangrene, 
and  that  the  pus  should  have  remained 
localized  between  the  layers  of  the  caecal  wall. 
Early  operation  probably  accounted  for  this 
state  of  afTairs.  It  is  interesting  to  speculate 
whether  perforation  would  have  occurred  into 
the  lumen  of  the  caecum  or  into  the  free 
peritoneal  cavity  if  operation  had  been 
delayed. 
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THE  vulva  may  at  any  time  become  the 
seat  of  some  form  of  neoplasm.  They 
are  quite  rare,  however,  when  com- 
pared with  the  frequent  occurrence  of  tu- 
merous  growths  in  other  areas  of  the  urogenital 
tract  of  the  female.  It  is  exceptionally  un- 
usual to  encounter  tumors  of  the  labia 
minora;  only  a  very  few  are  reported  in  the 
literature.  The  majority  of  these  growths  are 
confined  to  the  labia  majora.  The  cyst  is 
without  question  the  most  frequent  tumor 
met  w4th  in  this  region  and  usually  arises  from 
the  Bartholin  duct  or  gland,  primarily  caused 
by  infection,  trauma,  or  simple  hypertrophy  of 
the  gland.  They  also  may  originate  from 
haemorrhages  into  the  gland  or  duct,  forming 
primarily  a  haematoma,  w^hich  later  undergoes 
a  cystic  degeneration.  Dermoid  cysts  may 
occur  in  this  locality  but  are  exceedingly  rare. 
Fibrous  growths  are  second  in  frequency; 
lipomatous.  malignant,  myxomatous  and  leio- 
myomatous  tumors  occur  in  frequency  of  order 
named. 

The  series  herein  reported  occurred  in  the 
writer's  practice  in  the  period  of  one  year, 
which  was  considered  unusual  and  unique 
and  of  sufficient  interest  to  warrant  re- 
porting in  detail. 

CYSTS    OF    THE    LABLA. 

Sebaceous  cysts  of  the  labia  majora  and 
minora  are  not  uncommon.  Occasionally 
thin-walled,  pedunculated  cysts  are  met  with 
containing  a  clear  fiuid.  They  probably 
represent  distended  odoriferous  (Tyson's) 
glands. 

Cystic  tumors  of  the  labia  majora  are 
usually  retention  cysts  of  the  Bartholin 
gland  or  duct  due  to  obstruction,  of  inflam- 
matory origin  in  the  duct.  The  tumor  may 
be  confined  to  the  duct  provided  the  site  of 
the  obstruction  is  near  the  orifice  of  the  duct. 
This  is  the  most  common  variety,  and 
usually  the  result  of  neisserian  infection.  If 
the  obstruction  occurs  in  the  duct  near  its 


junction  with  the  gland,  the  glandular 
structure  may  become  involved,  usually 
resulting  in  the  total  destruction  of  the 
glandular  tissue.  The  condition  may  be 
bilateral.  The  patient  usually  complains  of 
pain,  especially  aggravated  at  the  menstrual 
period.  The  swelling  may  subside  between 
the  periods  and  gradually  grow  larger  with 
the  repeated  distentions.  If  the  patient  is 
subject  to  sexual  intercourse  she  will  usually 
complain  of  dyspareunia.  The  tumors  may 
rupture  spontaneously,  but  usually  recur 
if  the  cystic  sac  is  not  removed.  The  con- 
tents of  the  cyst  may  be  watery,  viscid, 
purulent,  or  haemorrhagic  fluid,  or  any  com- 
bination of  the  above  fluids. 

PATHOLOGY 

Tfie  wall  of  the  cyst  is  usually  thin,  lined 
wdth  one  or  more  layers  of  squamous  epithe- 
lium; some  degenerated  gland  tissue  may  be 
found  flattened  out  on  one  side  of  the  cyst. 
If  the  gland  itself  is  cystic  the  wall  will 
consist  of  connective  tissue  and  is  lined  with 
cylindrical  cells.  In  the  case  here  reported, 
the  cyst  was  of  many  years'  standing  and  had 
a  hypertrophied  layer  of  skin  over  the  cyst, 
the  wall  was  of  thickened  connective  tissue, 
fined  with  squamous  epithelium  and  the 
contents  a  chocolate  colored,  viscid,  hamor- 
rhagic  fluid. 

Case  i.  Female,  white,  age  s^-  widow,  nullipara. 
The  patient  had  never  suffered  from  any  severe 
illness;  had  had  no  temperature  at  any  time.  Ten 
years  ago  she  was  infected  with  gonorrhoea  but 
did  not  follow  medical  advice  or  treatment.  One 
year  following  the  acute  infection,  she  noted  a 
swelling  of  the  left  labium,  the  size  of  a  walnut.  The 
tumor  gave  little  inconvenience  for  several  years, 
but  the  past  3  years  has  been  growing  rather 
rapidly.  The  patient  consulted  me  because  of  the 
mechanical  inconvenience  of  the  growth,  as  it 
interfered  with  walking,  urination,  and  cleanliness  of 
the  parts.  The  tumor  appeared  pedunculated, 
measured  13.5  by  8.2  centimeters,  and  was  covered 
with  skin  with  quite  a  marked  growth  of  hair  (Fig.i). 
On   removal  of   the   cyst,   large   cavernous  vessels 
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Fig.  I.  Cyst  of  the  labium.  Case  i.  The  cyst  was 
13.5  by  8.5  centimeters  in  diameter. 

were  encountered  and  in  depth  the  cyst  extended 
to  the  deep  fascia  of  the  pubic  arch,  tapering  inward 
,to  almost  a  point,  having  the  appearance  of  a  pear 
with  a  slight  neck  or  constriction,  5  centimeters 
from  the  tip. 

Operation.  Local  anaesthesia  was  employed  in 
the  dissection.  Infiltration  of  the  superficial  tissues 
was  made  using  '  4  of  i  per  cent  cocaine  hydrochlorate 
solution.  Two  elliptical  lines  of  infiltration  begin- 
ning at  the  upper  pole  of  the  tumor  and  extending 
to  the  lower  pole  were  made,  as  it  was  necessary  to 
remove  a  large  area  of  the  skin  covering  the  tumor. 
Blunt  dissection  easily  relieved  the  tumor  mass  from 
the  surrounding  tissue.  Some  difliculty  was  ex- 
perienced in  controlling  haemorrhage  as  the  base  of 
the  tumor  was  approached,  as  there  were  many 
tortuous  large  vessels  close  to  the  periosteum  of  the 
pelvic  bone.  Healing  was  rapid  and  uncomplicated 
and  a  fairlj^  good  labium  was  left. 

FIBROMA    OF    THE    LABIA 

Fibrous  growths  of  the  labia  while  rather 
uncommon  are  next  to  the  cyst  in  frequency 
of  occurrence,  and  are  the  most  frequent  of 
the  benign,  solid  neoplasms  met  with  in  this 
area  of  the  female  genitalia.  These  tumors 
may  undergo  a  cystic  degeneration  if  ne- 
glected, for  as  the  process  of  growth  advances, 
circulatory  impairment  results,  the  tumor 
becomes  oedematous,  semifluctuant  to  palpa- 
tion, and  undergoes  a  cystic  degeneration 
as  they  do  in  the  uterus.  This  tumor,  like 
the  retention  cyst  of  Bartholin's  gland,  is 
subject  to  the  influences  of  the  menstrual 
period;  they  increase  in  size,  cause  pain,  and 


may  become  ha^morrhagic.  In  the  event  of 
pregnancy,  the  tumor  usually  shows  the  same 
changes,  but  in  addition  may  take  on  a  very 
rapid  growth.  V.  N.  Leonard^  reports  12 
cases  with  an  excellent  digest  of  the  literature 
and  an  exhaustive  bibliography.  The  writer 
advises  anyone  interested  in  the  subject  of 
fibrous  tumors  of  the  vulva  to  study  this 
report.  Because  of  an  accident  to  the  fibrous 
tumor  of  this  group  after  removal,  it  was  im- 
possible to  secure  photographs  or  pathological 
material  for  study;  hence  it  will  receive  but 
passing  mention  wdth  the  case  history. 

This  tumor  was  causing  no  physical  or 
pathological  symptoms  and  on  removal 
proved  macroscopically  a  simple  fibroma. 
The  exact  tissue  fostering  this  growth  was  not 
determined,  but  doubtless  w^as  from  fibrous 
hyperplasia  about  the  Bartholin  gland. 

Leonard  says:  "Tumors  of  this  region  may 
attain  greater  dimensions  than  superficial 
fibromata  in  any  other  parts  of  the  body." 
As  a  rule  they  grow  rapidly  and  become 
pedunculated  early.  Many  of  them  show 
some  form  of  degenerative  change.  The 
subperitoneal  fibromata,  which  originate  in 
the  pelvic  connective  tissue  and  grow  along 
lines  of  least  resistance,  first  appear  at  the 
vulva  and  are  the  largest  tumors  on  record. 
The  largest  described  weighed  268  pounds. 
(Buckner,  Whitney,  and  Harrington).  Two- 
thirds  of  the  fibroids  of  the  vulva  originate  in 
the  subcutaneous  connective  tissue,  one- 
third  in  the  extraperitoneal  portion  of  the 
round  hgament. 

Case  2.  Female,  white,  age  30,  married,  nulli- 
para. The  patient  was  operated  upon  7  years  ago 
by  the  writer  for  bilateral  salpingitis  and  oophoritis, 
the  pathological  condition  requiring  the  removal  of 
all  the  adnexa  except  a  part  of  one  ovary.  The  above 
condition  had  been  the  result  of  an  infection  of  long 
standing,  accompanied  by  a  chronic  endometritis 
and  metritis,  associated  with  a  chronic  profuse 
vaginal  discharge  which  caused  more  or  less  irritation 
about  the  vulva.  Four  years  after  the  laparotomy, 
the  patient  noticed  a  small  swelling  of  the  left  labia. 
The  tumor  caused  little  inconvenience;  hence  was 
neglected. 

The  patient  was  experiencing  her  regular  men- 
strual periods,  which,  however,  became  gradually 
diminished  in  quantity.  As  amenorrhoea  developed, 
this  tumor  began  to  grow  quite  rapidly  and  fearing 
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malignant  degeneration,  the  patient  consulted  me 
for  removal  of  the  growth,  which  at  this  time  had 
attained  the  size  of  a  large  hen's  egg. 

Operation.  The  tumor  was  resected,  local  anaes- 
thesia being  used.  No  complications  attended 
the  operation  or  recovery. 

LIPOMA    OF    LABIA 

This  is  one  of  the  rarest  of  gynecological 
affections.  In  Kelly's  monograph  published 
in  1906  he  was  able  to  collect  but  20  cases 
from  scattered  literature.  To  that  date  he  had 
had  but  one  in  his  own  cHnic  which  was  the 
smallest  tumor  of  the  above  series  measuring 
2  by  1.5  by  i  centimeter.  The  largest  was 
reported  by  Headley  (Melbourne),  weighing 
24  pounds.  Only  two  labial  lipomata  have 
been  found  in  the  Mayo  clinic  in  the  last 
127,000  cases  passing  through  the  cHnic. 
J.  B.  Murphy  reports  one  case  in  1916. 
Goodell.  of  Philadelphia,  reported  a  case  in 
1887  which  grew  from  a  long,  broad  pedicle, 
and  extended  to  the  patient's  knees. 

Sturmdorf  reported  a  case  in  1909,  in 
which  the  tumor  had  attained  the  unusual 
size  of  12.5  by  10.5  centimeters  in  circum- 
ference. This  patient  was  in  the  first  stage 
of  labor  and  the  tumor  was  arresting  the 
progress  of  the  foetal  head.  The  growth  was 
on  the  left  labium  majus  and  delivery 
was  further  complicated  by  an  ankylosis  of 
the  hip-joint  on  the  right.  The  tumor  was 
excised  and  labor  successfully  terminated. 
Lipomata  of  the  labia  majora  present  the  same 
characteristics  as  lipomata  elsewhere  in  the 
body.  They  may  project  from  a  broad  base 
involving  the  whole  labia,  as  in  Case  3,  or  the 
growth  may  be  suspended  by  a  more  or 
less  attenuated  pedicle,  as  occurred  in  Case  4. 
These  tumors  may  be  readily  mistaken  for 
cysts,  elephantiasis,  hernia,  varicocele,  and 
fibroma.  The  tumor  may  vary  in  size,  from 
that  of  a  walnut  to  the  24  pound  tumor 
reported  by  Headley,  depending  upon  length 
of  time  and  rapidity  of  growth.  The  micro- 
scopic pathology  is  the  same  as  in  any 
lipoma. 

Case  3.  Mrs.  F.  S.,  age  26,  American  (one- 
fourth  American  Indian),  weight  182  pounds.  The 
patient  was  admitted  to  the  hospital  for  operation 
on  December  26.  The  history  was  negative  for 
fever  or  other  illness.  Menstruation  began  at  the 
age  of  II  years  and  has  always  been  regular  and 


Fig.  2.  At  left,  external  view  of  pedunculated  lipoma 
of  the  labium  majorum;  at  right,  cut  surface  of  tumor. 

normal.  The  first  pregnancy,  at  age  of  18,  term- 
inated at  full  term.  Labor  lasted  52  hours  and  a 
female  child  weighing  eight  and  one-half  pounds  was 
delivered  by  forceps.  The  child  died  in  i  month, 
supposedly  due  to  brain  injury  at  delivery.  The 
patient  has  had  two  criminal  abortions  since  de- 
livery of  her  first  child.  The  patient  consulted  me 
for  a  tumor  of  the  left  labium,  the  size  and  shape  of 
a  large  banana.  She  first  noticed  the  tumor  4  years 
ago  but  it  had  grown  rapidly  the  past  2  years.  It 
was  not  pedunculated  nor  markedly  lobulated. 
There  was  also  a  marked  relaxation  of  the  pelvic 
floor,  a  result  of  a  laceration  at  the  time  of  the  for- 
ceps delivery  8  years  previously. 

Operation.  The  lipoma  was  resected  and  the 
pelvic  floor  repaired.  General  anaesthesia  was  em- 
ployed.   Convalescence  was  uninterrupted. 

Case  4.  Mrs.  W.  O.,  age  38,  American  Indian, 
married  and  had  two  grown  daughters.  Absence 
of  any  interpreter  made  it  impossible  to  secure  de- 
tailed history.  The  patient,  suffering  from  in- 
continence of  urine,  was  sent  in  to  the  hospital  from 
the  Indian  Reservation  on  February  28,  191 8. 
The  external  genitalia  were  normal,  except  for  the 
pedunculated  lipoma  springing  from  the  left  labium 
majus.  The  genital  parts  and  upper  thighs  were 
bathed  in  urinary  secretion,  rather  foul,  which  had 
caused  a  marked  dermititis.  \'aginal  examination 
revealed  advanced  inoperable  carcinoma  of  the 
pelvic  viscera,  which  had  caused  two  large  vesico- 
vaginal fistulcc.  The  patient  died  in  2  months  in 
the  State  Hospital;  no  postmortem  report  was  re- 
ceived. 

Operation.  The  lipoma  was  ligated  with  a  silk 
ligature  and  removed;  the  pedicle  was  very  small 
and  the  tumor  symmetrical  but  lobulated  as  shown 
in  the  photographs  Figure  2. 

MYXOMA    OF    LABIA 

The  tumors  in  this  group  are  composed 
of  a  loose  connective  tissue  with  branched 
cells    which     are    widely    separated    by    a 
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At  left,  photograph  of  myxoma  removed  from  Case  5:  at  right,  photomicrograph  of  same  specimen. 


viscid,  opalescent,  mucoid  substance  which 
actually  contains  mucin.  On  the  whole,  the 
myxomata  are  rare,  as  the  type  tissue  of 
these  tumors  exists  only  in  the  Wharton's 
jelly  of  the  umbilical  cord,  which  stands 
as  the  prototype  of  the  myxomata.  These 
tumors  are  found  in  various  situations  in 
the  body;  e.g.,  in  subcutaneous  and  inter- 
muscular tissues,  in  connection  with  tendons, 
periosteum,  joints,  and  especially  the  heart. 
In  most  instances  myxomata  are  benign,  but 
occasionally  they  may  show  signs  of  malig- 
nancy and  invade  widely.  They  may  even 
metastasize  to  other  organs.  One  form  of 
myxomatous  tumors,  which  may  attain  the 
size  of  a  cocoanut.  is  found  in  great  nodular 
masses  inthe  retroperitoneal  region  at  the  root 
of  the  mesentery.  The  masses  are  encapsu- 
lated and  tend  to  recur  after  removal.  Virchow 
distinguished  differentsubdivisionsof  myxoma. 

1.  Myxoma  gelatinosum — largely  made  up 
of  homogenous  intercellular  substance. 

2.  Myxoma  fibrosum — characterized  by 
great  development  of  intercellular  substance. 

3.  Myxoma  medullary — where  we  have  an 
increase  of  its  cellular  elements  and  forming 
the  transition  to  the  corresponding  cellular 
form  of  tumor  known  as  myxosarcoma. 

4.  Myxoma  cavernosum — containing  many 
cavernous  blood-vessels. 

5.  Myxoma     telangectaticum  —  rich     in 

capillaries. 

Case  5.  Mrs.  H.  I.,  nullipara,  age  34,  Swedish, 
weight  180  pounds,  admitted  to  the  University  Hos- 


pital February  10,  1Q18.  The  patient  had  been 
operated  upon  7  years  previously  for  appendicitis. 
Appendectomy  gave  permanent  relief  from  pain 
which  the  patient  had  suffered  for  i  year.  Menstrua- 
tion began  at  the  age  of  14,  and  was  regular  and 
normal,  up  to  the  past  4  years  when  the  flow  became 
rather  scanty  and  caused  pain.  The  patient  com- 
plained of  abdominal  pain,  dysmenorrhoea,  and  a 
tumor  of  the  right  labium  majus  which  had  been 
diagnosed  as  an  inguinal  hernia. 

Opcrat:oii  by  J.  L.  Rothrock,  of  St.  Paul,  to  whom 
the  author  is  indebted  for  the  specimen,  the  case 
occurring  in  our  department  clinic.  University  of 
Minnesota.  A  mid-line  incision  was  made  through 
the  scar  of  a  ventral  hernia  repair,  which  was  done 
7  years  previously  at  the  time  of  the  appendectomy. 
There  were  no  adhesions  of  the  abdominal  viscera; 
the  uterus  was  retroverted  in  third  degree;  there 
were  firm  adhesions  of  the  left  tube  and  ovary; 
chronic  salpingitis  and  oophoritis.  Left  salpingec- 
tomy and  oophorectomy  were  done.  A  suspension 
operation  was  not  indicated.  Thorough  examination 
of  the  lower  abdominal  cavity  was  made  to  make 
sure  the  labial  tumor  did  not  originate  from  some 
abdominal  viscera  (for  even  an  obturator  hernia  was 
considered),  but  no  such  opening  or  hernia  was 
present.  An  incision  was  then  made  in  the  labium 
and  dissection  of  the  tumor  begun.  The  mass  ex- 
tended from  a  point  at  the  level  of  the  vaginal  orifice 
in  the  direction  of  and  to  the  ischial  tuberosity. 
The  tumor  on  dissection  reminded  one  in  appearance 
and  texture  of  a  testicle  and  hypertrophied  cord  and 
epididymis.  The  tumor  was  26  centimeters  long, 
was  not  pedunculated,  loosely  surrounded  by  soft 
fatty  tissue,  scant  in  blood  vessels,  and  had  two 
diverticulum-like  processes.  Distinct  cystic  spaces 
were  found  in  the  diverticula,  but  contained  no 
fluid.  The  tumor  proved  to  be  a  myxoma.  The 
true  origin  of  the  tumor  is  only  speculative. 

Pathology.  ^Microscopic  specimens  show  the 
classical  histology  of  myxomatous  tissue  as  found 
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in  the  umbilical  cord,  namely  loose  connective- 
tissue  cells  widely  separated  by  a  viscid,  opalescent, 
mucoid  substance. 

LEIOMYOMATA 

These  tumors,  also  known  as  myoma 
levicellular,  are  of  most  simple  pathology, 
growing  from  smooth  muscle  hbers  and  most 
common  in  the  uterus,  ovary,  and  gastro- 
intestinal tract.  Less  commonly  they  occur 
in  the  bladder,  blood-vessels,  skin,  and 
nipples. 

Leiomyomata  are  usually  rounded  growths, 
varying  in  size  from  minute  nodules  to 
solid  masses  weighing  60  to  70  pounds.  They 
are  surrounded  by  a  capsule,  which  is  well 
defined  and  more  or  less  hard.  In  whatever 
location,  they  spring  from  pre-existing  un- 
striped  muscle  fibers.  Microscopically,  we 
find  bundles  of  muscle  cells  running  in  differ- 
ent directions.  Cut  longitudinally  they  show 
cyhndrical  nuclei  as  the  most  conspicuous 
feature.  Lying  between  the  muscle  cells 
are  collagen  and  so-called  myoglia  fibrils. 
The  latter  appear  as  coarse  fines  along  the 
sides  of  the  cells.  Usually  some  fibrous  cells 
are  found  in  these  tumors.  The  tumor  herein 
pictured  evidently  arose  from  some  small 
unstriped  muscle  fibers  of  the  duct  of  Bartho- 
lin, and  is  of  interest  only  from  its  location. 

Stevens  reports  a  case  of  rhabdomyoma 
(striped  muscle  tumor)  of  the  vulva.  The 
diagnosis  might  be  questioned,  however,  as 
Johnson,  Bland  Sutton,  and  others  contend 
that  a  tumor  composed  entirely  of  trans- 
versely striated  muscular  tissue  has  not  yet 
been  described,  and  it  is  probable  that  certain 
elongated  and  transversely  striated  cells 
occasionally  met  with  are  not  really  muscle 
fibers.  Striated  muscle  fibers  are,  however, 
sometimes  present  in  mixed  tumors  of  the 
kidney  and  the  testicle,  occurring  in  early  life. 

Case  6.  Mrs.  W.,  age  36;  weight  200  pounds; 
born  in  Roumania;  married  8  years,  and  has  had  no 
pregnancy  by  present  wedlock.  She  claims  never 
to  have  been  pregnant,  but  marked  laceration  of 
the  cervix  uteri  and  of  the  pelvic  floor  suggests  an 
early  pregnancy,  doubtless  out  of  wedlock.  The 
history  is  negative  for  fevers  or  illness.  The  chief 
complaint  is  a  profuse  vaginal  discharge.  She  was 
treated  locally  for  several  weeks  for  the  leucorrhoea, 
which  resisted  all  efforts  to  relieve  it.  The  tumor 
of  the  right  labium  minus  was  noted  and  diagnosed 


Fig.  4.  At  left.  leiuin\(jina  of  labium,  rcm<j\cd  from 
Case  6;  at  right,  photomicrograph  of  same  specimen. 

a  cyst  of  the  Bartholin  gland  and  naturally  con- 
sidered of  neisserian  origin  as  also  was  the  cervicitis 
and  endometritis.  The  patient  was  curetted  and 
the  tumor  of  the  labium  removed  (Fig.  4). 

Pathology.  Microscopic  findings  revealed  a  cystic 
hypertrophic  endometritis  and  a  leiomyoma  of  the 
labium.  The  tumor  doubtless  originated  from  the 
unstriped  muscle  fibers  of  the  duct  of  Bartholin. 
Microscopically  one  notes  bundles  of  muscle  cells 
running  in  dift'erent  directions.  The  cells  cut  longi- 
tudinally show  cylindrical  nuclei  as  the  most 
conspicuous  feature.  Proper  staining  may  show  a 
substance  known  as  collagen  and  myoglia  fibrils, 
the  latter  appearing  as  coarse  lines  along  the  sides 
of  the  cell. 

Proper  and  Simpson,  of  the  pathological 
laboratory  of  the  New  York  State  Institute 
for  the  Study  of  ^Malignant  Diseases,  re- 
ports that  malignant  leiomyomata  are  not 
uncommon  and  may  be  defined  as  malignant 
neoplasms  arising  from  mesoblastic  cells  of 
the  smooth  muscle  type.  It  is  conceivable 
that  these  tumors  may  originate  from  either 
adult,  smooth  muscle  cells  or  from  benign 
tumor  cells  as  found  in  leiomyomata.  The 
latter  origin  must  be  considered  as  the  com- 
mon one  on  account  of  the  frequency  with 
which  a  history  of  "degenerating  fibroid"  (i) 
accompanies  these  tumors. 

Virchow,  in  his  treatise  on  tumors,  de- 
scribed in  1863  a  myoma  of  the  stomach 
which  underwent  a  metaplasia  to  myosarcoma. 
While  he  speaks  about  its  originating  in  the 
interstitial  tissues,  still  his  microscopic  de- 
scription of  the  cells  and  especially  the  nuclei 
leads  one  to  believe  that  he  had  to  deal  wath 
a  true  malignant  leiomvoma  to  which  he  gave 
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the  name  myosarcoma.  Ritter  described  a 
case  of  a  large  fibromyoma  of  the  uterus 
which  showed  sarcomatous  changes  at  the 
center  and  to  which  he  gave  the  name 
myosarcoma.  Von  Kahlden  reviews  the 
literature  and,  after  describing  many  reported 
cases,  some  of  which  were  probably  cases  of 
true  sarcoma  as  well  as  malignant  leiomyo- 
mata,  he  describes  a  personal  case  which  is 
of  especial  interest  because  he  claims  one  can 
demonstrate  histologically  a  direct  transition 
of  a  fibromyoma  to  a  sarcoma.  Williams, 
after  a  careful  study,  does  not  see  how  Von 
Kahlden  can  exclude  the  possibility  of  the 
sarcoma  cells  springing  from  the  interstitial 
connective  tissue,  although  he  himself  de- 
scribed a  case  in  the  sections  of  which  he 
could  demonstrate  an  actual  transition  of 
myoma  cells  to  sarcoma  cells.  Almost  all 
authors  of  this  period  speak  of  these  tumors 
as  myosarcoma,  but  as  Ribbert  points  out,  the 
name  sarcoma  should  be  reserved  for  malig- 
nant tumors  springing  from  connective  tissue. 
For  the  smooth  muscle  tumor  which  has 
undergone  malignant  change  he  suggests  the 
name  of  malignant  myoma;  and  he  would 
only  use  the  term  myosarcoma  for  the 
extremely  rare  cases  when  true  sarcoma  and 
myoma  exist  at  the  same  time  producing 
a  mixed  tumor.  Ribbert  also  emphasizes 
the  fact  that  the  term  malignant  degeneration 
of  a  "fibroid"  is  improper  usage  inasmuch  as 
a  tumor  is  not  a  regressive  but  distinctly  a 
progressive    process.     Much    discussion    has 


arisen  regarding  the  best  terminology  to  use, 
to  designate  these  tumors  arising  from  the 
smooth  muscle  type  of  cell.  Mallory  would 
include  all  tumors  both  benign  and  mahgnant 
which  are  composed  of  the  smooth  muscle 
cell  type  under  the  general  term  leiomyoblas- 
toma.  Williams  prefers  the  term  myomasar- 
comatodes  because  it  signifies  a  sarcoma-like 
tumor  which  springs  from  the  muscle  cells 
of  a  myoma.  Aschoff,  Kauffmann,  and 
Hertzler  use  the  term  myosarcoma,  while 
MacCallum  prefers  the  term  malignant 
myoma.  It  would  seem  most  rational  to  use 
the  term  suggested  by  Morpurgo,  and  also 
used  by  Ghon,  viz.,  malignant  leiomyoma, 
as  this  covers  the  ground  and  instantly  shows 
one  that  we  are  dealing  with  a  malignant 
tumor  comprised  of  the  muscle  type  of  cell. 
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CHOLECYSTGASTROSTOMY 

Bv  CHARLES  S.  WHITE,  :\LD.,  F.A.C.S.,  Washington 


CHOLECYSTGASTROSTOMY  or 
anastomosis  between  the  gall-bladder 
and  the  stomach,  has  a  limited  appli- 
cation in  surgery  but  on  these  rare  occasions 
when  it  may  be  employed,  it  is  an  operation 
which  may  be  depended  upon  to  relieve  a  very 
serious  situation  for  the  patient  and  at  the 
same  time  prove  a  simple  solution  for  a  com- 
plex problem  for  the  operator. 

It  appears  from  a  brief  survey  of  the  litera- 
ture that  in  1887,  Oddi  experimentally 
demonstrated  in  dogs  that  after  hgation  of 
the  common  bile-duct,  an  anastomosis  be- 
tween the  gall-bladder  and  the  stomach  not 
only  failed  to  interfere  with  digestion,  but  all 
the  animals  gained  in  weight.  Masse  con- 
firmed this  work  in  1898.  In  1892,  WickholT 
and  Anfelberger  jointly  recorded  the  first  suc- 
cessful operation  of  this  character  in  a  patient 
who  was  suffering  from  a  disease  of  the  pan- 
creas and  gall-stones.  Up  to  1900  few  cases 
were  reported,  but  more  recently  Kehr, 
Moynihan,  Mayo-Robson,  and  the  Mayos 
have  made  mention  of  this  operation  in  their 
writings. 

A  small  number  of  cases  coming  to  operation 
with  the  tentative  diagnosis  of  obstruction  of 
the  common  duct  by  stone,  fail  to  disclose  a 
concretion  when  explored,  either  because  no 
calculus  is  present  or  the  operator  is  unable  to 
find  a  stone  that  is  present.  Stricture  of  the 
duct,  pressure  from  a  growth  in  the  pancreas 
or  the  immediate  vicinity  of  the  duct,  or  an 
enlarged  gland  may  be  the  underlying  cause 
of  the  obstruction,  and  the  external  drainage 
of  the  gall-bladder  not  only  fails  to  reheve  the 
condition,  but  dooms  the  patient  to  a  bihary 
fistula  and  inanition.  It  is  by  no  means  easy 
to  open  the  duct  and  determine  absolutely  by 
a  probe  if  the  duct  is  patulous,  although  in 
most  cases  it  should  be  attempted.  Should 
we  be  deahng  with  a  stenosis  of  the  duct,  aside 
from  plastic  surgery  on  the  common  bile-duct 
we  have  a  choice  of  three  operations  to  meet 
the  indication:  cholecystenterostomy,  chole- 
cystcolostomy,  and  cholecystgastrostomy.  The 


second  operation,  linking  up  the  gall-bladder 
with  the  colon,  deprives  the  patient  of  his  bile 
where  it  is  most  needed  and  results  in  feeble 
digestion.  Cholecystduodenostomy  ordinari- 
ly is  the  operation  of  choice,  but  with  a  fixed 
duodenum,  the  operation  presents  many  diffi- 
culties. A  perfect  union  is  necessary  and  a 
failure  results  in  a  duodenal  fistula,  an 
abomination  to  the  patient  and  his  physician. 
In  some  cases  the  juxtaposition  of  the  stom- 
ach to  the  gall-bladder  renders  the  anastomo- 
sis between  the  organs  not  only  possible,  but 
easy,  without  the  attending  fear  of  a  perma- 
nent fistula,  for  the  thick  walls  of  the  stomach 
permit  a  secure  union,  and  a  leak  is  rarely 
followed  by  a  persistent  fistula. 

The  operation  has  been  found  useful  in 
some  forms  of  cirrhosis  of  the  liver,  a  condition 
which  can  be  conveniently  and  logically 
divided  into  two  types — portal  and  biliary— 
and  which  may  also  be  distinguished  clinically 
and  pathologically.  In  the  former  condition, 
cholecystgastrostomy  offers  no  relief. 

Biliary  cirrhosis  or  biliary  obstructive 
cirrhosis  as  designated  by  Adami,  is  stated  by 
Ford  to  be  due  to  one  of  the  following  condi- 
tions : 

1.  Congenital  deformity  or  obhteration  of 
the  larger  gall-ducts; 

2.  Gall-stones,  or  more  frequently,  by  con- 
traction of  scar  tissue  which  has  developed 
about  an  ulceration  caused  by  the  passage  of 
a  sharp  gall-stone; 

3.  Cancer  of  the  head  of  the  pancreas; 

4.  Enlarged  glands  at  the  hilum  of  the  liver. 
To  this  may  be  added,  ascending  infection, 

chiefly  from  the  gall-bladder.  This  is  perhaps 
the  most  frequent  cause,  either  alone  or  in 
combination  with  the  other  enumerated 
causes.  It  is  in  obstructive  biliary  cirrhosis 
of  the  chronic  type,  that  cholecystgastrostomy 
has  its  chief  indication.  While  the  disease  is 
not  common,  it  is  by  no  means  rare,  and  its 
infrequent  recognition  is  in  a  large  part  due  to 
the  arbitrary  classification  and  study  of  he- 
patic cirrhosis. 
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The  disease  bears  no  definite  relation  to  the 
use  of  alcohol.  It  is  characterized  by  diges- 
tive discomfort,  gradually  increasing  jaundice, 
loss  of  weight,  putty  stools,  afebrile  course 
except  during  exacerbations  when  the  patient 
may  have  pains  and  fever  simulating  gall- 
stone colic.  The  spleen  as  well  as  the  liver  is 
enlarged,  but  the  liver  may  shrink  to  normal 
size. 

The  cause  can  usually  be  traced  to  an 
ascending  infection  from  the  gall-bladder.  It 
has  been  shown  by  Rosenau  that  while  the 
bile  may  show  no  growth  on  appropriate 
media,  organisms  can  be  found  in  the  walls  of 
the  bladder  and  ducts  which  hold  this  sterile 
bile.  The  infection  within  the  bile  ducts 
eventually  leads  to  thickening  and  blocking, 
with  dilatation  of  the  smaller  bile-ducts, 
dilated  blood-vessels  and  a  cirrhosis  of  the 
liver  in  later  stages  which  may  be  interlobular, 
intralobular,  or  pericellular. 

An  ascending  infection  is  best  met  by  drain- 
ing the  source  of  infection,  the  gall-bladder, 
and  this  is  often  sufficient  to  arrest  the  inflam- 
matory activity  in  the  ducts,  but  the  drainage 
should  extend  over  a  long  period.  The  usual 
cholecystostomy  accomplishes  much,  but  the 
fistula  with  its  uncertain  period  of  drainage, 
the  tendency  to  heal  and  discharge  at  irregular 
intervals,  the  frequent  dressings  and  irritated 
skin,  are  the  uninviting  features  of  this  opera- 
tion. 

An  anastomosis  between  the  duodenum  and 
gall-bladder,  upon  first  thought  appears  to  be 
the  operation  of  choice,  but  it  is  at  times 
difficult,  if  not  impossible,  and  is  attended 
with  no  little  risk.  Cholecystgastrostomy  in 
many  cases  would  prove  easier  of  accomplish- 
ment with  less  danger  of  fistula,  and  judging 
from  clinical  and  experimental  evidence,  quite 
as  satisfactory.  Unphysiological  as  it  may 
seem,  the  results  in  cases  reported  warrant  the 
statement  that  the  bile  in  the  stomach  is  not 
particularly  detrimental,  and  the  results  have 
been  most  gratifying.  It  is  not  uncommon 
to  find  bile  in  the  stomach  of  normal  indi- 
viduals. 

The  technique  of  the  operation  is  similar  to 
a  miniature  gastro-enterostomy.  The  gall- 
bladder and  anterior  pyloric  end  of  the  stom- 
ach are  approximated  for  a  distance  of  about 


I  ^  4  inches  by  a  Lembert  suture  of  fine  chromic 
catgut,  leaving  a  long  end  with  the  needle 
attached.  Parallel  to  this  line  of  suture  an 
incision  about  3  4  of  an  inch  is  made  in  the 
stomach  and  in  the  gall-bladder,  the  edges  of 
which  are  approximated  by  a  glover's  or 
locking  stitch  of  No.  00  chromic  catgut,  con- 
verting the  two  openings  into  a  fistula  between 
the  stomach  and  gall-bladder.  The  first  line 
of  suture  is  now  continued  above  the  fistula, 
making  in  all  four  tiers  of  sutures.  Available 
omentum  may  be  used  to  reinforce  the  anas- 
tomosis. The  haemorrhage  is  not  troublesome. 
The  wall  of  the  stomach,  and  usually  a  thick- 
walled  gall-bladder,  permit  deep  bites  with 
the  needle,  resulting  in  a  firm  approximation. 
A  rubber  dam  drain  may  be  used  from  the 
cholecystgastrostomy  to  the  surface  of  the 
abdomen. 

The  Murphy  button  may  be  substituted  for 
the  suture  method  of  anastomosis,  but  it  is  open 
to  serious  objection  and  the  only  possible 
excuse  for  using  it  would  be  in  such  cases 
where  it  is  mechanically  impossible  to  use  the 
suture.  The  button  may  be  dislodged,  may 
get  into  and  remain  in  the  gall-bladder,  or 
escape  to  the  stomach.  Ulceration  and  per- 
foration following  the  retention  of  the  ^lurphy 
button  in  the  gastro-intestinal  tract  has 
resulted  in  a  number  of  deaths. 

We  wish  to  report  three  cases: 

Mr.  V.  J.,  referred  to  me  by  Charles  Collins,  gave 
a  negative  family  history.  He  was  considered  a 
frail  child  and  had  scrofula  up  to  the  age  of  6  years. 
At  the  age  of  eighteen  he  had  typhoid  fever  and  made 
a  good  recovery.  He  discontinued  school  at  this 
time  and  farmed  until  the  age  of  26,  when  he  entered 
government  service  as  a  clerk.  He  has  alwaj's  been 
temperate,  using  alcohol  sparingly  and  has  led  a 
sedentery  and  uneventful  life,  flis  travels  have 
never  extended  to  the  tropics.  He  dates  his  present 
illness  from  1905,  when  he  had  sHght  jaundice  with 
no  pain.  In  1910,  he  had  a  recurrence  of  jaundice 
with  some  discomfort.  In  1915  he  had  3  weeks  of 
painless  jaundice.  On  January  i,  1919,  he  had 
what  he  termed  biliousness,  characterized  chiefly  by 
nausea,  vertigo,  and  jaundice  2  days  later.  There 
was  pain  of  a  dull  character.  The  jaundice  steadily 
deepened  until  by  July  he  was  almost  bronze.  The 
stools  became  light  and  of  a  putty  consistency,  and 
he  lost  about  60  pounds  in  weight.  The  temperature 
was  normal  and  the  pulse  slow.  The  urine  contained 
bile.  Operation  July,  1919.  A  right  rectus  incision 
disclosed  a  liver  of  normal  size  but  of  dark  color.  The 
gall-bladder  was  thickened  but  not  enlarged  and 
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contained  many  small  stones.  The  other  organs 
appeared  normal.  An  anastomosis  with  the  stom- 
ach was  done  by  means  of  a  small  Murphy  button 
rather  than  a  suture,  owing  to  the  difficulty  in 
approximating  the  gall-bladder  and  stomach,  and 
the  necessity  for  haste. 

The  first  bowel  movement  fellpwing  the  operation 
was  dark  brown.  The  wound  healed  well  and  he  was 
able  to  leave  the  hospital  in  20  days.  At  the  time 
he  was  discharged  his  stools  were  deeply  colored  with 
bile  and  his  skin  had  lost  the  bronze  hue  but  was 
still  distinctly  icteroid. 

Dr.  Groover  reports  the  result  of  X-ray  study, 
February  17,  1920: 

"The  Murphy  button  is  in  relation  with  the 
pyloric  end  of  the  stomach.  It  is  probably  where  it 
was  originally  placed.  There  is  very  definite  tender- 
ness directly  over  the  button." 

A  gastric  analysis  made  by  Dr.  Clark,  February 
18,  1920,  was  as  follows: 

"A  moderate  amount  of  fresh  golden  bile,  free 
hydrochloric  acid  26,  total  acidity  36,"  with  the 
additional  comment  that  the  gastric  juice  was  not 
abnormal  and  was  capable  of  good  digestion.  The 
patient  weighs  40  pounds  more  than  his  last  weight 
prior  to  operation  and  states  that  his  health  is  good. 
The  jaundice  has  completely  disappeared. 

We  believe  this  to  be  a  case  of  chronic  ob- 
structive jaundice,  clue  to  an  ascending  infec- 
tion from  the  gall-bladder.  The  cause  of  the 
gall-bladder  infection  is  not  clear,  but  prior  to 
his  illness  his  teeth  were  the  source  of  an 
infection  that  required  the  services  of  a 
dentist  for  some  months.  It  is  very  possible 
that  this  was  the  exciting  cause. 

Case  2.  H.  B.,  male,  age  40,  bank  clerk  by  occu- 
pation. His  parents  are  living  and  are  in  good 
health.  He  has  had  the  usual  diseases  of  childhood, 
but  no  protracted  illness.  He  uses  stimulants 
occasionally. 

He  dates  his  present  illness  from  August,  1918, 
and  first  complained  of  pains  in  the  epigastrium. 
These  pains  were  at  times  severe  but  infrequent. 
He  began  losing  weight  in  the  autumn  of  1918  and 
about  January  i,  1919,  the  epigastric  pains  returned 
with  shorter  periods  of  rehef  between  the  attacks. 
During  the  early  part  of  this  month,  he  consulted 
his  phj'sician  to  whom  he  gave  a  history  of  luetic 
infection  of  about  10  years'  standing.  The  blood  and 
spinal  fluid  Wassermann  reaction  tests  were  positive. 
From  January  13  to  February  25,  he  received  eight 
doses  of  salvarsan  intravenously.  During  this 
period  the  attacks  of  pain  radiating  to  the  back 
were  getting  closer  together,  and  morphine  was 
necessary  for  relief.  The  pain  was  sudden  and 
violent.  About  March  i,  icterus  became  a  symp- 
tom and  it  gradually  deepened  until  he  became 
lemon  hued.  The  stools  contained  no  bile.  The 
urine  contained  bile  but  no  sugar  or  albumin. 


We  saw  this  patient  in  consultation  with  Henry 
Schreiber  March  27,  1919,  and  he  was  operated  upon 
the  following  day.  The  only  gross  pathological 
findings  was  an  induration  in  the  head  of  the  pan- 
creas. The  gall-bladder  was  not  visibly  diseased  and 
the  liver  was  not  enlarged.  An  anastomosis  by 
suture  between  the  stomach  and  gall-bladder  was 
made.  The  patient  stood  the  operation  well  and 
stated  he  felt  better  the  following  da\'.  The  move- 
ments after  the  operation  contained  bile  and  in  a 
few  days  the  jaundice  began  to  fade.  His  con- 
valescence was  rapid  and  satisfactory  in  every 
particular. 

A  fractional  gastrin  analysis  made  by  Verbrycke, 
February  18,  1920,  showed  that  the  contents  when 
first  removed  were  greenish  yellow,  contained  some 
mucus,  a  trace  of  bile,  a  trace  of  blood,  free  hydro- 
chloric acid  22,  total  acidity  ^^.  The  greatest 
hydrochloric  acid  curve  was  75,  i34^  hours  after  the 
test  meal  was  withdrawn  and  at  that  time  the  total 
acidity  was  94.  This  remark  is  added:  "The  bile  at 
this  time  is  evidently  going  through  the  common  bile 
duct  and  not  through  the  new  opening."  At  this 
date,  the  Wassermann  is  negative,  and  the  patient 
has  gained  35  pounds  in  weight. 

The  cause  of  obstruction  in  this  case  we 
believe  was  due  to  a  gumma  in  the  head  of 
the  pancreas. 

Case  3.  A.  ]\IcL.,  female,  single,  age  26,  a  clerk 
by  occupation.  The  family  history  is  of  no  impor- 
tance. She  had  diphtheria  during  childhood.  At 
the  age  of  14  she  was  ill  2  months  following  an  injury 
to  her  left  side,  and  shortly  thereafter  developed  a 
tumor  under  the  left  costal  border  which  persisted 
and  enlarged  slowly  and  is  still  present,  a  hydrone- 
phrosis we  believe.  At  the  age  of  17  she  had  jaun- 
dice 3  weeks,  with  some  pain  in  the  upper  right 
quadrant  of  the  abdomen.  In  July,  1919,  she  com- 
plained of  indigestion  and  on  August  25,  19 19, 
jaundice  appeared.  The  pain  under  the  right  costal 
border  became  severe,  paroxysmal  in  nature  radi- 
ated to  the  right  shoulder  and  penetrated  to  the 
back,  and  was  attended  with  fever.  The  stools  were 
colorless. 

She  was  seen  in  consultation  with  Dr.  Bradley 
August  27,  1919,  and  was  operated  upon  the  follow- 
ing day.  There  were  a  few  adhesions  about  the  gall- 
bladder, and  it  contained  a  number  of  small  stones 
and  pus.  A  cholecystostomy  wasdone.  She  improved 
at  once,  and  at  the  end  of  8  days  the  drainage  tube 
was  removed,  but  the  bile  continued  to  flow  freely 
for  about  2  weeks,  when  the  sinus  healed.  A  little 
bile  appeared  in  the  stools  at  intervals.  Shortly 
after  the  sinus  closed,  she  was  seized  with  severe 
pains  simulating  gall-stone  colic,  which  was  relieved 
by  sudden  discharge  of  bile  from  the  wound.  The 
jaundice  cleared  up  somewhat  while  the  bile  was 
draining,  but  deepened  when  the  sinus  closed.  There 
was  a  repetition  of  the  damming  and  rupture  of  the 
sinus  2  weeks  later.     A  second  operation  was  done 
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about  6  weeks  after  the  first.  A  careful  search  of  the 
common  duct  was  made  for  a  stone  or  evidence  of 
obstruction,  but  none  was  found.  The  liver  was  not 
enlarged.  The  common  duct  was  not  opened  but 
should  have  been.  In  the  absence  of  a  satisfactory 
explanation  of  the  obstruction,  it  was  assumed  that 
this  was  a  case  of  obstructive  biliary  cirrhosis  of  an 
ascending  infection,  and  with  that  in  mind  an 
anastomosis  was  made  between  the  gall-bladder  and 
stomach.  In  about  2  weeks  the  patient  had  a  re- 
currence of  the  pain  and  increasing  jaundice,  but 
this  was  the  last  attack.  Shortly  after  this  the 
stools  became  normal,  the  icterus  slowly  disappeared 
and  the  patient  left  the  hospital  November  2;},,  very 
much  improved. 

She  writes  under  date  of  February  5,  1920,  that 
she  has  entirely  recovered  and  weighs  5  pounds 
more  than  before  the  operation. 

The  diagnosis  in  this  case  rests  between  infective 
biliary  cirrhosis  and  a  stone  in  the  bile-duct  within 
the  liver. 

Summarizing  briefly,  we  reiterate  that  the 
operation    of    cholecystgastrostomy    has    a 


definite  place  in  surgery,  and   this  may  be 
said  of  it: 

1.  It  is  indicated  in  an  irremediable  ob- 
struction of  the  common  duct  or  division  of 
the  duct  which  cannot  be  successfully  sutured. 

2.  For  long  continued  drainage  in  infective 
bihary  cirrhosis  it  is  superior  to  cholecystos- 
tomy  in  that  nutrition  is  maintained. 

3.  It  is  not  a  difificult  operation,  being 
easier  and  safer  to  perform  than  an  anastomo- 
sis between  the  gall-bladder  and  the  small  or 
large  intestine. 

4.  There  is  no  danger  of  an  ascending  in- 
fection. 

5.  The  presence  of  bile  in  the  stomach, 
while  unphysiological  in  a  degree,  is  con- 
sistent wdth  good  digestion,  and  offers  no 
argument  against  the  operation. 

6.  The  suture  method  of  anastomosis  is  the 
only  one  to  be  employed. 


FURTHER  OBSERVATIONS  ON  THE  FUNCTION  OF  THE  CORPUS 

LUTEUIM  1 

By  EDW.ARD   H.   OCHSNER,  B.S.,  M.D.,  F.A.C.S.,  Chicago 

Attending  Surgeon,  .\ugustana  Hospital 


A  CCORDING  to  our  present  concep- 
/  \  tion,  the  ovary  is  a  complex  glandular 
1.  \  organ  with  at  least  two  quite  distinct 
functions:  first,  the  production  of  ripe  ova 
and,  second,  the  elaboration  of  one  or  more 
internal  secretions.  While  neither  of  these 
functions  is  absolutely  necessary  to  the  life 
of  the  individual,  the  former  is  positively  and 
the  latter  probably  absolutely  necessary  to  the 
propagation  of  the  species  and  the  latter 
very  essential  to  the  well-being  and  comfort  of 
the  individual.  Up  to  the  time  of  the  advent 
of  abdominal  surgery,  few,  if  any,  suspected 
that  the  ovaries  had  any  function  other  than 
the  production  of  ova,  and  if  one  is  to  judge  by 
the  reckless  sacrifice  of  these  organs,  most  men 
utterly  disregarded  their  second  function 
even  for  a  considerable  number  of  years  after 
gynecological  surgery  became  generally  prac- 
ticed. When  the  number  of  nervous  wrecks 
due  to  this  practice  became   too  numerous 


for  the  comfort  of  the  operators  they  began  to 
take  heed.  The  practice  of  removing  both 
ovaries  except  when  absolutely  necessary  was 
discontinued  some  20  or  25  years  ago,  and 
since  that  time  also  numerous  studies  have 
been  undertaken  to  determine  the  exact 
function  of  these  organs.  While  much  has 
been  learned  from  these  studies,  much  is  still 
to  be  learned. 

Several  years  ago  some  very  interesting 
data,  collected  by  a  number  of  veterinarians, 
came  to  my  attention.  These  data  have  in  part 
been  checked  up  by  me  on  the  human  female 
and  are  here  presented  with  the  hope  that 
they  may  shed  some  additional  light  on  the 
role  played  by  the  ovaries.  I  here  confine 
my  observations  very  largely  to  the  function 
of  the  corpus  luteum  and  the  influence  it 
seems  to  have  on  pregnancy,  sterihty,  abor- 
tion, and  intra-abdominal  haemorrhage  sim- 
ulating extra-uterine  pregnancy. 


'Read  before  Southern  Surgical  Association,  December  17,  iqiq. 
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Veterinarians  have  observed  that  if  a  false 
corpus  luteum  remains  unabsorbed  in  either 
ovary  of  a  cow,  she  does  not  come  in  heat,  and 
so  long  as  she  does  not  come  in  heat,  she  of 
course  does  not  conceive.  On  the  other 
hand,  as  soon  as  this  false  corpus  luteum  is 
absorbed  normally  or  expressed  manually  by 
the  operating  hand  of  the  veterinarian,  the 
phenomenon  known  as  heat  invariably  de- 
velops within  48  to  120  hours  and  with  suit- 
able environment  impregnation  occurs.  This 
observation  has  been  made  so  many  times  by 
a  sufficient  number  of  highly  trained,  observ- 
ing, experienced  veterinarians,  that  in  the 
minds  of  these  men,  this  is  no  longer  a  debat- 
able question. 

Under  normal  conditions  when  there  is  no 
opportunity  for  impregnation,  the  period  of 
heat  in  the  cow  recurs  every  21  days  and  the 
false  corpus  luteum  is  absorbed  in  about  3 
weeks.  This  last  statement  is  based  on  the 
observations  of  veterinarians,  who  ordinarily 
find  the  ovary,  from  which  the  last  ripe  ovum 
has  escaped,  to  assume  about  the  normal  size 
at  the  end  of  2  weeks  so  that  by  the  time  the 
next  cycle  begins  the  false  corpus  luteum  has 
become  entirely  absorbed.  Under  abnormal 
pelvic  conditions  in  the  cow,  the  absorption 
of  the  false  corpus  luteum  may  be  delayed 
for  weeks  and  even  months.  The  abnormal 
conditions  which  seem  to  prevent  the  ab- 
sorption of  the  corpus  luteum,  are  usually  pel- 
vic abscesses,  salpingitis,  and  endometritis. 
due  to  an  infection  caused  by  the  bacillus  of 
Bang.  That  this  is  a  fact  is  evidenced  by  the 
following:  cows  suffering  from  these  patho- 
logical conditions,  due  to  this  infection,  often 
do  not  come  in  heat  for  months  and  in  such 
cases  an  examination  practically  always 
discloses  an  unabsorbed  corpus  luteum  in  one 
of  the  ovaries.  If  this  corpus  luteum  is  man- 
ually expressed,  the  cow  invariably  comes  in 
heat  within  48  to  120  hours,  the  first  re- 
quisite to  possible  impregnation.  The  pos- 
sibility to  impregnation  now,  however,  de- 
pends upon  the  severity  of  the  pathological 
changes  and  the  acuteness  of  the  infection. 
If  the  infection  is  relieved,  impregnation  will 
take  place  in  the  large  majority  of  these  cows. 

Dr.  R.  N.  Gordon  Darby,  formerly  of  Bar- 
rington,  IlHnois,  and  now  of  Hackettstown, 


New  Jersey,  several  years  ago  took  charge 
of  a  herd  of  one  hundred  high  grade  Holstein 
cows,  the  average  value  of  which  was  about 
$400.00  per  head.  The  year  before  he  took 
charge  of  this  herd  only  14  viable  calves  were 
produced  on  this  farm.  Most  of  the  cows 
were  sterile,  a  large  percentage  of  them  did 
not  come  in  heat  at  all,  and  the  others  did  not 
conceive,  some  of  them  having  been  bred 
more  than  a  dozen  times  without  resulting 
pregnancy.  Nearly  all  of  them  were  infected 
with  the  bacillus  of  Bang  and  those  that  did 
not  come  in  heat  had  unabsorbed  corpus 
lutea.  After  the  pelvic  infection  and  endo- 
metritis had  been  relieved  by  irrigating  the 
uterus  and  vagina  with  large  quantities  of 
Lugol's  solution,  those  that  did  come  in  heat 
quite  readily  conceived  as  did  also  those  with 
unabsorbed  false  corpus  luteum  immediately 
after  the  corpus  luteum  had  been  expressed. 
The  first  year  following  this  line  of  treatment, 
the  number  of  calves  produced  on  this  farm 
had  risen  considerably  and  the  second  year 
when  the  benefits  of  this  dual  treatment  be- 
came fully  eft'ective  the  number  of  viable 
calves  this  herd  produced  was  86. 

Pelvic  infections  have  long  been  recognized 
as  the  cause  of  sterihty  in  the  human  female 
and  every  operating  surgeon  with  large  ex- 
perience could  report  many  cases  where  the 
relief  of  pelvic  infection  has  made  concep- 
tion possible.  I  have  had  a  considerable  num- 
ber of  patients  with  premature  menopause, 
who  gave  the  history  of  having  suddenly 
stopped  menstruating  because  of  a  severe 
chilling  during  menstrual  period  and  who  have 
never  menstruated  since,  and  another  con- 
siderable number  of  patients,  who,  following 
a  chilling  or  a  severe  illness  during  a  menstrual 
period,  menstruated  only  at  intervals  vary- 
ing from  several  months  to  several  years,  who 
suffered  from  the  distressing  symptoms  of 
artificial  menopause.  In  view  of  the  above 
experience  on  the  cow,  I  would  today  laparot- 
omize  such  patients,  carefully  examine  the 
ovaries,  and  if  an  unabsorbed  corpus  luteum 
were  found,  excise  the  same  with  the  hope  of 
reheving  the  symptoms,  re-estabhshing  men- 
struation, and  curing  the  sterihty. 

The  following  case  is  presented  as  possibly 
belonging  to  this  class. 
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Case  i.  ISIiss  A.  X.,  age  20.  Present  illness  be- 
gan about  6  weeks  ago  with  severe  pain  in  right 
lower  quadrant  of  abdomen,  pyrexia.  Menstrua- 
tions, regular  28-day  type,  except  has  not  men- 
struated during  past  10  weeks.  Tender  mass,  size 
of  large  orange,  to  the  right  of  the  uterus.  Uterus 
fixed.  Median  laparotomy,  appendix  caecum, 
omentum,  loop  of  small  intestine,  right  tube  all 
involved  in  a  mass  around  an  abscess  of  right  ovary, 
about  the  size  of  a  lemon.  Adhesions  loosened, 
appendectomy.  Right  oophorosalpingectomy.  Left 
tube  thickened,  size  of  Httle  finger,  excised.  Left 
ovary  containing  false  corpus  luteum,  resected. 
Patient  menstruated  36  hours  after  operation. 

Just  why  this  patient  missed  two  men- 
strual periods  and  then  began  to  menstruate 
36  hours  after  the  operation  I  am  unable  to 
say,  but  I  believe  her  case  belongs  in  this 
general  category. 

That  expression  of  a  retained  false  corpus 
luteum  will  bring  on  heat  in  the  cow  has  been 
demonstrated  by  veterinarians  in  literally 
hundreds  of  instances.  So  far  as  I  am  able  to 
determine  from  the  literature,  the  observation 
that  injury,  expression,  or  excision  of  a  false 
corpus  luteum  will  bring  on  menstruation  in 
the  human  female  has  not  been  made  or  at 
least  not  emphasized.  Rubin ^  in  his  paper 
which  while  he  speaks  of  the  inhibitory  effects 
on  menstruation  of  ovarian  cysts  and  gives 
detailed  histories  of  rupture  of  false  corpus 
luteum  does  not  state  specifically  whether 
such  rupture  brought  on  menstruation  or  not. 

Just  what  relation  to  the  whole  sex  cycle 
menstruation  bears  I  have  not  been  able  to 
determine  definitely  either  from  my  readings 
or  from  my  own  clinical  experience.  But 
that  menstruation  in  the  human  female 
bears  a  close  relation  to  heat  in  the  cow  is 
evidenced  from  the  fact  that  expression  of  a 
false  corpus  luteum  from  the  ovary  of  a  cow 
will  cause  heat  within  48  to  120  hours  in 
every  instance,  while  expression  or  excision 
of  the  false  corpus  luteum  in  the  human  fe- 
male causes  menstruation  in  from  12  to  36 
hours  in  every  case.  Just  why  menstruation 
should  occur  more  quickly  in  woman  than 
heat  in  the  cow  when  the  false  corpus  luteum 
has  been  expressed  is  not  clear.  Theoretically 
one  would  expect  oestrus  to  precede  men- 
struation and  menstruation  to  be  the  terminal 
stage  of  the  sex  cycle  in  those  cases  where  the 

'  Rubin,  I.  C.  Surg.,  Gynec.  &  Obst.  ,1917,  xxvi,  443-453. 


ovum  has  not  been  impregnated.  In  support 
of  the  statement  that  menstruation  invari- 
ably occurs  within  12  to  36  hours  after  the 
expression  of  false  corpus  luteum  in  the  hu- 
man female  permit  me  to  report  very  briefly 
the  essential  points  in  the  following  nine 
histories.  I  have  a  number  of  other  similar 
cases  but  I  believe  these  will  suflice  to  estab- 
lish this  point. 

Case  2.  Jessie  S.,  age  20.  Low  medium  incision; 
appendix  somewhat  inflamed  and  congested. 
Both  tubes  tortuous;  thickened  to  the  size  of  an 
index  finger,  closed  at  distal  ends.  Left  tube  ad- 
herent surrounding  ovary  with  which  it  makes  a 
mass  the  size  of  a  small  lemon.  Both  tubes  and  left 
ovary  removed.  Left  ovary  contains  a  false  corpus 
luteum.  Last  menstrual  period  began  17  days 
before  operation  and  persisted  for  2  weeks  so  that 
she  had  been  clean  only  3  days.  Twenty-eight  day 
type.  Patient  began  to  menstruate  36  hours  after 
operation  and  11  days  ahead  of  time. 

Case  3.  Mrs.  J.  A.,  age  45.  Double  salpingitis 
with  left  ovary  and  tube  adherent  to  sacrum. 
Double  salpingectomy;  portion  of  left  ovary  con- 
tained a  false  corpus  luteum  resected.  Menstrua- 
tion irregular  but  never  too  frequent  before  opera- 
tion. Began  to  menstruate  24  hours  after  resection 
of  ovary  though  she  had  been  over  her  last  men- 
strual period  only  i  week. 

Case  4.  Mrs.  A.  L.,  age  35.  Low  medium  la- 
parotomy; loosening  of  adhesions  of  mesocolon  to 
former  appendix  scar.  Removal  of  two  filbert- 
sized  fibroids  from  uterus.  Removal  of  both  in- 
flamed tortuous  tubes  and  resection  of  adherent  left 
ovary  containing  a  false  corpus  luteum.  Began  to 
menstruate  ^o  hours  after  operation  though  previous 
menstruation  had  started  12  days  before  operation 
and  ended  8  days  before  operation.  Her  usual 
menstrual  flow  3  or  4  days,  of  the  26-day  type  and 
Very  regular. 

Case  5.  ]\Irs.  S.  R..  age  39.  Low  medium  in- 
cision; appendix  inflamed,  thickened.  Appendec- 
tomy. Uterus  and  both  adnexa  in  a  mass  in  cul-de- 
sac.  Right  ovary  and  both  tubes  removed.  In 
loosening  adhesions  about  left  ovary  corpus  luteum 
in  same  was  injured.  Patient  began  to  menstruate 
in  30  hours  though  her  previous  menstruation  had 
stopped  only  3  days  before  operation.  Regular 
2 8 -day  type. 

Case  6.  ^Irs.  F.  H..  age  26.  Low  medium  in- 
cision; appendix  inflamed  and  adherent.  Patient 
just  over  an  acute  appendicitis ;  appendectomy.  Left 
ovary  adherent:  loosened.  In  doing  so,  injured  false 
corpus  luteum.  Menstruated  36  hours  after  operation. 

Case  7.  Mrs.  G.  E.,  age  36.  For  a  number  of 
months  has  complained  of  severe  pain  in  left  lower 
quadrant  about  one  week  after  menstrual  period. 
Menstruations  regular  28-day  type.  One  week 
after  second  last  menstruation  examined,  left  tube 
found    considerably    enlarged.     Present    condition. 
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one  week  after  last  menstruation,  mass  to  left  of 
uterus  about  size  of  a  lemon,  painful  and  tender. 
Low  median  laparotomy,  appendix  embedded  in 
adhesions;  removed.  Left  tube  and  ovary  make  a 
mass  about  the  size  of  a  small  lemon,  firmly  adherent 
to  cul-de-sac.  Adhesions  loosened,  left  ovary  and 
tube  removed.  Patient  menstruated  30  hours  after 
operation. 

Case  S.  Mrs.  M.  S.,  age  23.  Menstruation  at  17, 
then  no  period  for  about  a  year.  Then  menstruated 
almost  continuously  for  2  years  when  she  had  a 
laparotomy,  removal  of  left  ovary,  tumor  of  uterus 
and  appendix.  Well  for  about  two  years,  then  had 
a  sudden  profuse  vaginal  discharge  which  has  kept 
up  ever  since.  Had  another  laparotomy  6  months 
ago  when  she  was  informed  there  was  an  abscess  of 
the  ovary  and  the  uterus  fastened  up.  No  relief 
since,  constant  pain  in  right  side  and  back,  occasional 
sick  headaches.  One  abortion  3  years  ago,  no  other 
pregnancies.  Tongue  clean,  heart  and  lungs  nor- 
mal, perineum  intact,  cervix  normal,  uterus  in  nor- 
mal position,  freely  movable,  to  right  of  uterus  a 
fluctuating  mass  about  the  size  of  a  small  orange. 
Median  incision  through  former  scars.  Adhesions  of 
omentum  to  former  abdominal  incisions  loosened, 
tears  and  omentum  repaired.  Fluctuating  tumor 
about  the  size  of  a  small  orange  to  the  right  of  the 
uterus  and  adherent  to  it.  Apparently  a  degenerated 
cystic  ovary,  removed  without  rupturing  it.  Both 
tubes  and  left  ovary  removed  at  former  operations, 
as  was  also  appendix.  Adhesions  of  appendices 
epiploicas  loosened  and  ligated.  Wound  closed. 
Patient  of  28-day  type,  regular,  last  menstruation 
began  10  days  before  operation,  flow  continued  for 
3  days;  began  to  menstruate  again  12  hours  after 
operation.  Has  not  menstruated  since,  operation 
being  performed  on  October  i.  Examination 
December  i,  result  apparently  perfect,  patient 
informed  states  that  she  had  not  felt  so  well  in  years. 

Case  q.  Mrs.  A.  J.  Patient  sent  to  hospital  by 
family  physician  on  November  8  with  diagnosis  of 
acute  perforated  appendix.  On  bimanual  examina- 
tion a  fluctuating  mass  found  to  right  of  uterus  and 
in  lower  quadrant  of  abdomen,  irregular,  lobulated, 
tense,  size  of  a  large  orange.  ^Moderate  pyrexia, 
nausea,  severe  pain.  Three  days  later  low  median 
incision,  fluctuating  lobular  tumor  of  right  tube  and 
ovary,  each  about  the  size  of  a  lemon.  Left  ovary 
and  appendix  had  been  excised  at  a  previous  opera- 
tion. Uterus  adherent  far  down  in  pelvis,  adhesions 
loosened,  right  tube  and  ovary  removed  without 
rupturing.  Temporary  ventrosuspension  of  uterus. 
Patient  regular  28-day  type;  her  last  menstruation 
had  begun  15  days  before  the  operation  and  ended  9 
days  before  the  operation.  Began  to  menstruate  30 
hours  after  the  operation.  Left  hospital  on  the 
eighteenth  day.  Wound  completely  healed,  pelvis 
negative,  and  general  condition  excellent. 

Just  why  these  two  last  women  should  have 
a  typical  menstrual  flow  after  the  removal  of 
their  last  remaining  ovary  can,  it  seems  to  me, 


be  explained  only  on  the  supposition  that 
in  each  instance  the  remaining  ovary  con- 
tained a  false  corpus  luteum  and  that  its 
removal  brought  on  the  menstrual  period. 

Ordinarily  the  true  corpus  luteum  is  re- 
tained in  the  ovary  of  the  cow  from  30  to  70 
days  after  parturition.  This  statement  is 
based  upon  the  following  facts:  first,  usually 
the  cow  does  not  come  in  heat  for  this  period 
after  calving;  second,  the  true  corpus  luteum 
can  be  felt  by  the  operating  veterinarian  on 
examination  for  approximately  this  length  of 
time,  and  finally,  when  this  true  corpus  luteum 
is  expressed,  the  cow  will  invariably  come  in 
heat  within  48  to  120  hours.  This  fact  is 
made  use  of  by  veterinarians  to  get  valuable 
cows  to  produce  a  larger  number  of  calves. 
In  this  way,  a  valuable  cow  can  be  made  to 
produce  a  calf  every  42  to  44  weeks  instead 
of  every  52  weeks,  an  increase  of  fecundity  of 
about  20  per  cent,  which  in  a  cow  whose  off- 
springs vary  in  value  from  $10,000  to  $100,000, 
is  quite  an  item. 

The  absorption  of  the  true  corpus  luteum  is 
delayed  in  the  presence  of  lactation.  Every 
bright  country  lad  knows  that  cows  that  are 
suckling  their  calves  do  not  come  in  heat  as 
quickly  as  those  which  are  milked  and  that 
some  cows,  as  well  as  mares,  will  not  breed  at 
all  while  running  with  their  young.  This 
observation  is  corroborative  of  the  common 
belief  among  women  that  nursing  prevents 
pregnancy  in  a  considerable  portion  of  cases. 

Veterinary  surgeons  have  also  made  an- 
other very  important  discovery.  Sometimes 
in  expressing  what  they  considered  a  false 
corpus  luteum  they  have  actually  expressed 
or  ruptured  a  true  corpus  luteum,  in  which 
instance  one  of  two  things  has  invariably 
happened,  either  the  cow  has  bled  to  death  in 
a  very  short  time  or  she  has  aborted  within 
from  24  to  36  hours.  This  observation  on  the 
cow  throws  very  interesting  light  on  the 
problem  of  abortion.  This  experience  by 
veterinary  surgeons,  as  well  as  my  own  ex- 
perience in  operating  on  pregnant  women, 
leads  me  to  beheve  that  abortions  following 
abdominal  traumas  are  caused  by  injuries  to 
the  true  corpus  luteum  and  not  to  traumatism 
of  the  uterus  itself  and  that  in  operating  upon 
a  pregnant  woman  the  important  precaution 
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is  to  avoid  traumatism  of  the  ovary  contain- 
ing the  true  corpus  luteum  if  one  wishes  to 
avoid  interruption  of  pregnancy.  I  have 
operated  on  a  goodly  number  of  pregnant 
women  in  almost  every  stage  of  pregnancy 
for  a  variety  of  abdominal  conditions,  such 
as  intestinal  obstructions,  hernia,  appendicitis, 
gall-stones,  and  even  fibroids  of  the  uterus,  and 
with  the  exception  of  Case  ii  herein  re- 
ported never  caused  an  abortion  and  I  be- 
lieve this  has  been  possible  because  I  have 
always  been  very  gentle  with  the  ovaries  at 
the  time  of  such  operation,  not  because  I 
have  known  the  fact  that  injury  of  the  true 
corpus  luteum  would  produce  abortion,  but 
because  I  have  made  it  an  invariable  rule  to 
treat  all  intra-abdominal  organs  with  the 
greatest  care  and  consideration. 

The  following  history  is  a  fair  illustration 
of  this  class  of  cases. 

C.^vsE  lo.  Mrs.  E.  A.,  age  25.  Chronic  intestinal 
obstruction  with  acute  exacerbation.  Low  median 
incision,  omentum  slightly  adherent  to  old  laparot- 
omy scar.  A  thin  band  extending  from  one  loop  of 
small  intestine  across  another  loop  to  stump  of  left 
broad  ligament,  making  partial  obstruction  of  the 
bowel.  Band  ligated  double  and  severed.  Uterus 
size  and  shape  of  large  bartlett  pear,  soft  and  in 
normal  position.  Right  ovary  contains  true  corpus 
luteum.  Uterus  and  ovary  handled  with  the  greatest 
gentleness.  Patient's  last  menstruation  60  days 
ago.  Wound  closed,  patient  made  an  uneventful 
recovery,  no  uterine  contraction  or  abortion.  Six 
months  later  patient  in  good  condition,  pregnancy 
progressing  normally,  and  expects  to  be  delivered  in 
about  2  mcnths. 

The  tolerance  of  the  pregnant  uterus  to  trauma- 
tism was  indelibly  impressed  upon  me  some  years 
ago.  A  woman  three  months  pregnant  with  multiple 
uterine  fibroids,  one  on  the  posterior  surface  of  the 
uterus  at  the  junction  of  the  body  and  neck  in- 
sisted upon  having  an  operation  She  had  lost  two 
former  pregnancies,  one  at  the  fourth  month  from 
abortion  and  the  other  at  the  time  of  birth  from 
craniotomy,  because  the  largest  fibroid  on  the 
posterior  surface  of  the  uterus  had  made  normal 
delivery  impossible.  She  was  very  an.xious  to  be  the 
mother  of  a  living  child  and  argued  that  having 
failed  twice  she  was  willing  to  take  almost  any  risk 
to  save  this  pregnancy.  The  small  fibroids  on  the 
fundus  of  the  uterus  were  easily  removed  but  the 
one  on  the  posterior  surface  offered  great  technical 
difificulty  and  necessitated  considerable  traumatism. 
The  patient,  however,  made  an  uneventful  recovery 
never  having  any  labor  pains  nor  any  uterine  bleed- 
ing, went  on  to  full  term  and  gave  birth  to  a  living 
child.    I  firmly  believe  now  that  if  I  had  injured  the 


true  corpus  luteum  this  fortunate  outcome  would 
not  have  occurred  and  the  resultant  abortion  would 
probably  have  been  ascribed  to  excessive  traumatism 
of  the  uterus. 

The  importance  of  avoiding  injury  or  ex- 
cision of  the  true  corpus  luteum  in  case  of 
pregnancy  is  further  emphasized  by  the  fol- 
lowing two  histories. 

On  April  4,  1919,  I  made  a  preliminary  report  on 
this  subject  before  the  Chicago  Surgical  Society. 
Shortly  after,  I  met  a  colleague,  who  after  greeting 
me  accosted  me  in  the  following  words:  "Your  ob- 
servations on  the  function  of  the  corpus  luteum 
explains  to  me  now  why  Mrs.  X.  aborted,"  and  then 
gave  me  the  following  history:  "About  6  years  ago 
1  operated  on  Mrs.  X.  for  an  acute  appendix.  She 
was  3  months  pregnant  and  I  took  particular  pains 
not  to  manipulate,  traumatize,  or  even  touch  the 
uterus,  but  finding  what  looked  to  me  as  an  enlarged 
cystic  right  ovary,  I  excised  it.  The  woman  aborted 
in  48  hours." 

C.A.SE  II.  On  .\pril  8,  iqiq.  ]Mrs.  J.,  age  20,  came 
to  me  for  examination,  from  whose  history  I  take 
the  following  essential  points:  One  child  one  year 
ago,  no  miscarriages.  Never  strong  since  birth  of 
child,  has  pain  in  left  side,  appetite  poor,  quite 
nervous,  bowels  constipated,  nursed  baby  up  to  a 
few  days  ago.  Considerably  emaciated.  Present 
weight  08  pounds,  one  year  ago  weighed  140  pounds. 
Tongue  thickly  coated,  perineum  somewhat  re- 
laxed, uterus  in  normal  position  and  fairly  movable, 
cervix  normal,  right  adnexa  normal,  left  ovary  and 
tube  distinctly  enlarged  and  tender.  Laparotomy 
advised,  but  patient  did  not  come  to  the  hospital 
until  June  11,  or  q  weeks  after  the  first  examination. 
Examination  at  this  time  showed  no  change.  Pa- 
tient was  laparotomized  the  following  morning.  Ap- 
pendix was  found  slightly  adherent  and  constricted 
and  was  removed.  Left  tube  enlarged  and  inliamed, 
distinct  varicocele  of  left  broad  ligament,  enlarged 
left  ovary  containing  either  a  true  or  a  false  corpus 
luteum.  Left  cophorosalpingectomy.  Thirty-six 
hours  after  the  operation  the  patient  aborted  and  on 
careful  inquiry  it  was  discovered  that  she  had 
menstruated  only  once  since  the  birth  of  the  last 
child,  namely,  on  ALay  8  and  had  missed  her  men- 
struation on  June  5. 

This  experience  emphasizes  two  things: 
that  the  excision  of  the  true  corpus  luteum 
causes  abortion  and  that  if  a  considerable 
interval  intervenes  between  the  first  history 
taking  and  the  operation,  the  first  history 
should  be  carefully  brought  down  to  date, 
particularly  if  the  patient  is  a  female  of  the 
child-bearing  age. 

In  recent  years  a  number  of  articles  have 
appeared  in  the  medical  journals  emphasizing 
the    fact    that    in    many    cases    of   supposed 
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extra-uterine  pregnancy  neither  the  foetus 
nor  placental  tissue  can  be  found  on  the  most 
careful  search.  My  own  experience  has  been 
along  the  lines  of  these  articles.  In  two  such 
cases  in  which  I  made  a  pre-operation  diagno- 
sis of  extra-uterine  pregnancy  I  was  unable  to 
find  anything  wrong  with  either  of  the  tubes 
in  spite  of  the  fact  that  there  was  a  moderate 
amount  of  free  blood  in  the  pelvis.  I  beheve 
now  that  if  I  had  examined  the  ovaries  more 
critically  I  would  have  found  a  ruptured  false 
corpus  luteum  in  each  case.  A  number  of  such 
observations  has  actually  been  made  by  other 
operators  and  I  believe  that  ruptured  false  cor- 
pus luteum  with  pelvic  haemorrhage  and  irreg- 
ular menstruation  is  much  more  common  and 
that  true,  ruptured,  extra-uterine  pregnancy 
is  less  common  than  heretofore  supposed. 

The  observations  of  veterinarians  on  the 
cow  are  corroborative  in  certain  respects  of 
the  work  done  by  FraenkeP  on  the  rabbit 
but  much  more  convincing  as  shedding  light 

'  Lippmann's  Handbuch  der  Frauenheilkunde,  1914,  vol.  iii. 


on  the  same  problem  in  the  human  female 
because  made  on  a  much  larger  number  of 
cases  and  on  an  animal  species  that  has  as  a 
rule  single,  instead  of  multiple,  fcetations  and 
a  period  of  gestations  almost  identical  with 
that  of  the  human  species. 

CONCLUSIONS 

I  believe  the  above  data  justify  tentatively 
at  least,  the  following  conclusions: 

1.  That  an  unabsorbed  false  corpus  luteum 
prevents  ovulation  and  is  a  common  cause  of 
sterility  and  that  the  expression  or  excision 
of  such  a  false  corpus  luteum  invariably 
brings  on  menstruation. 

2.  That  the  excision  or  rupture  of  a  true 
corpus  luteum  invariably  results  in  inter- 
ruption of  pregnancy,  at  least  during  the 
early  months  of  pregnancy,  and  that  it  may  be 
looked  upon  as  a  common  cause  of  abortion. 

3.  That  an  injury  to  either  the  true  or  false 
corpus  luteum  may  simulate  ruptured  extra- 
uterine pregnancy. 


PREGNANCY  IN  A  RUDIMENTARY  HORN  OF  THE  UTERUS 

By  O.  PAUL  HUMPSTONE,  M.D.,  F.A.C.S.,  Brooklyn 


MANY  cases  of  pregnancy  in  double 
uteri  are  delivered  without  surgical 
interference.  In  fact  only  one  U'pe 
of  developmental  deformity  of  the  uterus  is 
of  serious  clinical  importance  to  the  obstetric 
surgeon. 

Pregnancy  occurring  in  a  uterus  bicornis 
unilatere  rudimentarius  becomes  as  tragic  an 
accident  as  can  happen  to  a  woman,  it  would 
seem,  in  the  light  of  this  fact,  that  it  might  be 
well  to  refresh  our  minds  as  to  the  occurrence 
of  this  predicament,  with  the  hope  of  more 
accurate  diagnosis  and  rational  treatment. 

Embryonal  study  shows  this  abnormality 
to  be  caused  by  an  initial  lack  of  development 
during  foetal  life  of  the  middle  and  lower  parts 
of  one  of  the  muellerian  ducts,  with  a  conse- 
quent failure  of  the  two  ducts  to  coalesce,  the 
effect  being,  to  produce  a  small  appendage  of 
uterine  tissue  connected  by  a  band  of  fibro- 


muscular  tissue,  "generally  about  i  centi- 
meter in  breadth  and  3  to  7  centimeters 
long"  (i),  to  the  lower  or  middle  part  of  the 
body  of  a  well  developed  uterus.  In  a  few  of 
the  cases  a  very  small  canal  communicates 
between  the  appendage  and  the  uterine  body, 
through  the  fibromuscular  band.  In  the 
otheis,  the  only  opening  into  the  rudimentary 
horn  is  through  its  fallopian  tube,  which  is 
regularly  well  developed.  The  round  hgament 
is  attached  to  the  anterior  and  superior  sur- 
face of  the  accessory  uterine  tissue.  It  has 
been  observed  that  this  deformity  is  more 
likely  on  the  right  side  than  the  left,  but  no 
known  explanation  for  this  has  been  offered. 
The  well  developed  uterus  is  perceptibly 
displaced  from  the  median  line  toward  its 
own  side  of  the  pelvis.  Certain  irregularities 
in  the  menstrual  function  are  noted  in  this 
malformation,  but  bear  no   relation   to  the 
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subject  of  this  paper  except  for  the  hkelihood 
of  spotting  at  the  time  the  menstrual  period 
should  occur,  in  spite  of  pregnancy. 

In  1669,  Vassal  (.3)  and  Mauricau  (4),  put 
the  first  case  of  pregnancy  in  a  rudimentary 
horn  on  record.  Kussmaul  (5),  of  Heidelberg, 
in  1859,  published  a  classical  work  on  the 
absence  and  defects  of  the  uterus,  in  which 
he  gathered  12  scattered  cases  of  pregnancy 
in  a  rudimentary  horn.  Sanger  (6),  in  1883, 
collected  27  cases  with  a  mortality  of  88 
per  cent.  Only  four  of  these  were  treated  by 
laparotomy.  Hammelfarb  (7),  in  1888, 
brought  the  total  to  34,  Sodan  (8),  in  189S,  to 
55,  Kehrer  (9),  of  Heidelberg,  in  1900,  to  82, 
Brooks  Wells  (10),  writing  on  "Duplication 
of  the  Uterus  and  Vagina,"  in  1900,  pointed 
out  that  a  more  careful  microscopical  study 
of  the  pedicle  in  these  cases  will  show  a 
minute  canal  through  which  impregnation 
probabty  occurs  from  below.  Werth  (2),  in 
1 901,  collected  the  total  to  100  cases  and 
showed  that  in  less  than  20  per  cent  was 
there  a  macroscopical  canal  connecting  the 
horn  with  the  main  uterine  body.  It  is  of 
interest  to  note  that  of  these  first  100  cases 
reported,  only  2  were  from  the  United  States, 
Wells'  case  and  one  reported  by  Alunde  (11). 
A  fairly  thorough  search  of  the  Kterature 
since  1904  contributes  46  (12,  53)  more  cases 
including  our  own  2  cases. 

Since  the  epoch  closing  with  Werth's  very 
complete  study  of  this  subject,  the  cases 
have  been  considerably  increased  without 
any  corresponding  gain  in  knowledge.  In 
that  era  of  study  of  this  subject,  it  was  made 
the  theme  for  the  inaugural  address  of  three 
of  the  leading  professors  of  Continental  uni- 
versities. Probably  the  most  that  there  is  to 
learn  about  this  condition  has  long  since 
been  written,  but  certain  very  interesting 
points  remain  to  be  cleared  up.  There  is 
more  work  to  be  done  on  the  mode  of  im- 
pregnation, and  on  the  early  diagnosis  before 
rupture. 

The  generally  accepted  explanation  that 
the  pregnancy  is  the  result  of  migration  of  the 
spermatozoon  up  through  the  well  developed 
uterus  and  its  tube,  out  across  the  peritoneal 
cavity,  and  into  the  tube  of  the  rudimentary 
side  seems  incredible.   I  agree  with  Wells  that 


a  more  careful  microscopic  study  of  numer- 
ous sections  of  the  pedicle  will  probably  show 
a  minute  canal,  as  his  did,  about  the  size  of  a 
bristle,  lined  with  columnar  epithelium, 
which  is  the  portal  most  frequently  used  by 
the  sperm  cell  to  meet  the  ovule  from  the 
ovary  of  the  rudimentary  side,  or  from  the 
other  ovary.  This  opinion  is  borne  out  by 
recollecting  that  the  muellerian  ducts  in  early 
foetal  life  are  solid  strands  of  tissue,  which 
contain  in  their  center  a  microscopic  canal 
lined  with  colummar  epithelium. 

Several  cases  are  on-  record  of  the  presence 
of  the  corpus  luteum  in  the  other  ovary 
proving  the  transperitoneal  migration  of 
ovula;  and  it  is  not  to  be  denied  that  in  rare 
cases  a .  fecundated  ovum  may  cross  the 
peritoneal  cavity. 

It  was  a  failure  to  realize  the  importance  of 
a  microscopical  study  of  the  pedicle  in  our 
own  cases  which  leads  to  this  plea  for  such 
investigation  of  all  cases  that  shall  present 
themselves  in  the  future. 

Clinically  this  form  of  ectopic  pregnancy  is 
divided  into  two  distinct  classes  of  cases: 
The  first,  by  far  the  more  numerous  group, 
in  which  the  pregnancy  goes  on  until  the 
fourth  or  fifth  month  and  then  rupture  occurs 
wdth  terrific  abdominal  bleeding.  In  the 
second  class,  the  hypertrophy  of  the  uterine 
tissue  in  the  sac  is  sufficient  to  allow  the 
pregnancy  to  continue  near  to  term,  with  the 
advent  of  labor.  Ninety  per  cent  of  the  cases 
of  which  I  was  able  to  read  the  reports  were 
in  the  first  class,  and  10  per  cent  in  the  last. 
That  we  may  see  the  entirely  different  clinical 
picture  in  these  divisions,  I  will  briefly  recite 
the  history  of  2  cases  which  have  come  under 
my  observation. 

Case  i.    Mrs.  ,  No.  70,204  was  admitted  to 

the  Methodist  Hospital,  October  18,  1918.  She  gave 
the  following  history:  married;  age  30;  white;  native 
of  the  United  States;  housewife. 

Her  chief  complaint  was  terrific  abdominal  pain, 
vomiting,  and  feeling  of  great  distress.  The  family 
and  past  history  was  negative.  Menstrual  history, 
began  at  14,  regular,  28-day  type,  not  painful.  Mar- 
ried 2  years,  one  previous  pregnancy  resulting  in  a 
7  months'  premature  birth,  10  months  ago.  The 
child  lived  6  weeks.  The  patient  now  has  been 
pregnant  4  months;  last  menstruation  June  20,  1918, 
since  which  time  she  spotted  at  each  succeeding 
menstrual  date. 
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Present  illness.  While  standing  at  the  dinner 
table  at  12  o'clock  today,  she  was  taken  with  severe 
pain  in  the  lower  left  quadrant  of  the  abdomen. 
"She  lay  down  and  yelled,  then  became  covered 
with  cold  sweat,  and  then  vomited."  She  soon 
suffered  from  air  hunger  and  thirst;  called  a  physi- 
cian, who  ordered  her  to  the  hospital.  She  was 
removed  in  a  furniture  van,  no  ambulance  being 
available  because  of  the  influenza  epidemic  which 
was  then  at  its  height. 

Her  physical  examination  on  admission  showed  a 
well  nourished  woman,  with  an  ashen  white  face, 
cyanotic  lips  and  fingers,  and  very  anxious  ex- 
pression, calling  for  water  and  complaining  of 
smothering,  although  apparently  not  in  pain. 
Head  examination  was  negative,  lungs  clear,  apex 
in  the  fifth  space,  very  rapid,  sounds  clear,  and  of 
good  quality.  Pulse  150,  poor  tension  but  well 
sustained.  Abdomen,  quite  distended  and  tender 
throughout,  no  rigidity,  although  quite  resistant 
to  deep  pressure;  shifting  dullness  in  flanks;  no 
masses  to  be  felt. 

Vaginal  examination.  Tenderness  in  right  and 
left  fornix,  especially  on  movement  of  cervix,  which 
presented  the  softness  of  pregnane}^  but  was  closed. 
The  fundus  could  be  made  out  very  indefinitely 
about  the  size  of  a  three  months'  pregnancy.  Xo 
masses  could  be  felt  in  the  adnexa  but  a  definite 
resistance  was  present  in  the  cul-de-sac  and  in  both 
fornices. 

Her  blood  pressure  was  50  over  30,  blood  count 
showed  2,150,000  red  cells,  haemoglobin  30  per  cent. 

A  provisional  diagnosis  of  ruptured  ectopic 
pregnancy  was  made. 

She  was  given  >^  of  a  grain  of  morphine  hypo- 
dermatically  and  prepared  for  operation.  The  bed  was 
placed  in  Clark's  position  and  in  2  hours  the  pulse 
had  improved  in  quality  and  diminished  in  fre- 
quency from  150  to  120.  She  was  catheterized,  and 
under  ether  and  oxygen  anaesthesia  a  median 
incision  found  the  abdomen  distended  with  blood, 
and  containing  a  dead  foetus  about  17  centimeters 
long,  which  was  attached  by  the  cord  to  a  placenta, 
which  in  turn  was  protruding  from  a  rupture  in  a 
rudimentary  horn  on  the  left  side  of  the  uterus.  In 
the  rupture  and  subsequent  contraction  this  portion 
of  the  uterus  had  turned  practically  inside  out. 

The  horn  and  left  tube  and  ovary  were  clamped 
off  and  removed.  The  left  round  ligament  was 
severed  from  the  horn  and  attached  to  the  uterus 
just  above  the  wound.  The  uterine  wound  was 
closed  with  two  layers  of  sutures,  the  blood  removed 
from  the  abdomen,  and  the  abdomen  closed  by 
layer  suture. 

The  patient  had  a  sharp  reaction,  temperature 
reaching  105°  and  the  pulse  going  to  180.  She  was 
kept  morphinized  and  stimulated  with  digalen  and 
strychnine. 

She  improved  steadily  and  was  discharged  from 
the  hospital  on  the  twentieth  day,  her  blood  count 
then  showing  3,576,000  red  cells  and  haemoglobin 
53  per  cent. 


The  specimen  showed  a  typical  rudimentary  horn 
about  the  size  of  an  orange,  with  a  solid  muscular 
band  attaching  it  to  the  uterus,  through  which  no 
communication  with  the  'uterine  cavity  could  be 
found.  The  fallopian  tube  on  that  side  was  patent, 
and  the  round  ligament  was  attached  to  the  anterior 
and  outer  aspect  of  the  rudimentary  horn. 

The  subsequent  history  of  this  case  is 
interesting  in  that  she  became  pregnant  in 
May,  1919,  and  went  into  labor  on  the  evening 
of  January  29,  1920.  The  shortened  broad 
Hgament  on  the  left  side  held  the  lower  part 
of  the  uterus  so  far  to  the  left  that  engage- 
ment of  a  breech  presentation  did  not  occur, 
and  I  delivered  her  by  abdominal  caisarean. 
In  contrast  to  that  clinical  picture  note  this 
report. 

Case  2.    Mrs. ,  Xo.  75,086,  was  admitted  to 

the  Methodist  Hospital,  September  25,  1919.  She 
gave  the  following  history:  Married  two  years;  21 
years  of  age;  white;  native  of  the  United  States. 

Her  chief  complaint  was  labor  with  convulsions. 
The  family  and  past  history  were  negative.  Men- 
strual history  began  at  13,  scanty,  regular,  very 
painful,  5  days,  28  day  type. 

Present  condition.  Last  menstruation  in  Decem- 
ber, 1918.  She  felt  life  in  Aoril,  and  confinement  was 
due  in  September,  iqiq-  There  is  a  history  of  some 
headache  and  swelling  of  the  legs,  through  the 
latter  months  of  pregnancy.  She  was  under  the 
care  of  her  family  doctor.  The  onset  of  her  present 
condition  was  noted  on  the  day  of  her  admission 
to  the  hospital,  blinding  headaches  with  the  advent 
of  convulsions,  three  occurring  before  admission 
to  the  hospital  by  ambulance  at  i  :5o  a.m. 

Examination  on  admission  showed  a  stuporous 
woman  at  eighth  month  of  pregnancy;  heart  and 
lungs  negative,  in  active  labor,  no  foetal  heart 
sounds.  Pelvic  measurements  showed  an  ample 
pelvis;  rectal  examination  showed  a  cervix  very 
high  up  and  to  the  left,  os  admitting  two  fingers,  a 
presenting  part  engaging.  Her  blood  pressure  was 
1 70-100.  .\  few  drops  of  urine  obtained  with  catheter 
boiled  solid. 

The  patient  was  placed  on  routine  eclamptic 
treatment  and  as  she  was  in  active  labor  no  attempt 
at  immediate  delivery  was  made.  On  morning 
round,  examination  by  vagina  showed  a  presenting 
part,  the  head,  w-ell  engaged  in  the  pelvis;  but  dis- 
placing the  cervix  high  up  and  to  the  left.  The 
dilatation  was  only  2  fingers  with  very  little 
shortening. 

The  uterus  was  tonic,  no  fcetal  heart  sounds. 
The  baby  being  dead  and  not  very  large  it  was  de- 
termined to  deliver  her  at  once  by  vaginal  caesarean 
section  and  craniotomy. 

She  was  prepared  and  moved  to  the  operating 
room  and  my  associate,  H.  B.  Matthews,  started 
the  usual  incision  of  vaginal  caesarean  section  only 
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to  find  in  a  few  moments  that  he  was  in  the  ab- 
dominal cavity,  the  walls  of  the  pregnant  uterus 
being  to  the  right  of  the  split  in  the  cervix. 

I  opened  the  abdomen  at  once  and  delivered  the 
dead  child  by  abdominal  hysterotomy.  Then  it 
was  noted  that  there  was  a  tube  and  ovary  on  only 
the  right  side  of  the  uterus,  and  in  exploring  for  the 
other,  the  unimpregnated,  good  uterus  popped  up 
from  behind  the  pregnant  uterus.  In  palpating  the 
inside  of  the  pregnant  uterus  we  found  it  to  be  a 
cul-de-sac  with  no  canal  connecting  it  with  the 
cervix,  and  upon  enlarging  our  ca^sarean  incision  in 
the  abdominal  wall,  we  found  the  band  connecting 
the  rudimentary  pregnant  uterus  with  the  other. 
The  vaginal  incision  had  done  so  much  damage  to 
the  small  good  uterus  that  it  was  necessary  to  do  a 
supracervical  hysterectomy.  The  patient  had  an 
uneventful  convalescence,  without  any  further 
eclamptic  seizures,  and  left  the  hospital  in  3  weeks, 
perfectly  well. 

In  considering  the  diagnosis  of  this  ab- 
normal pregnancy,  the  first  class  is  most 
frequently  confused  with  ordinary  tubal  preg- 
nancy; the  latter  group  with  normal  full 
term  pregnancy;  and  labor  with  cervical 
dystocia. 

In  making  the  diagnosis  in  the  first  class, 
before  rupture,  the  history  will  help  in  that 
pregnancy  has  advanced  to  a  considerably 
further  period  than  would  be  expected  in  a 
tubal  pregnancy.  Pain  begins  much  later. 
The  spotting,  coming  from  the  unimpreg- 
nated uterus,  is  frequently  accompanied  by 
pieces  of  decidua  and  is  likely  to  be  synchro- 
nous with  the  menstrual  date.  Before  rup- 
ture, bimanual  examination  shows  much  less 
sensitiveness  on  movement  of  the  cervix 
than  in  the  ordinary  tubal  pregnancy.  There 
is  more  enlargement  of  the  good  uterus  and 
distortion  of  its  cavity.  The  mass  is  firm  and 
usually  connected  to  the  uterus  by  a  much 
broader  attachment,  a  deep  sulcus  being 
present  between  the  uterus  and  the  pregnant 
mass. 

These  cases  are  sometimes  mistaken  for 
pedunculated  fibroids,  but  careful  palpation 
shows  the  round  ligament  coming  off  the 
anterior  surface  and  the  tube  and  ovary  out 
beyond  it. 

In  the  tragic  stage  the  history  of  the  length 
of  the  pregnancy  gives  one  his  only  sug- 
gestion, before  the  abdomen  is  open,  that  it 
may  not  be  an  ordinary  ruptured  tubal 
pregnancy. 


In  the  full  term  cases,  again  the  diagnosis 
may  be  quite  puzzling.  The  case  goes  on  in 
labor,  with  the  presenting  part  dipping  well 
into  the  brim  of  the  true  pelvis;  but  careful, 
examination  shows  the  cervix  off  to  one  side, 
not  dilating,  or  shortening.  A  sound  inserted 
into  the  cervix  goes  into  the  small  non- 
pregnant uterus  which  can  be  felt  to  one  side 
by  bimanual  examination.  Abdominal  ex- 
amination shows  the  uterus  early  in  a  tonic 
spasm  causing  the  death  of  the  foetus.  So 
rare  is  this  condition  that  it  is  no  wonder  that 
it  is  confounded  with  the  more  common  lesions 
one  is  constantly  dealing  with. 

In  neither  of  the  2  cases  presented  was  the 
diagnosis  made  before  the  abdomen  was  open; 
and  yet  I  am  sure  that  if  I  had  the  above 
facts  firmly  in  my  mind  the  diagnosis  could 
have  been  made  in  both  cases. 

The  treatment,  provided  the  case  comes 
promptly  to  hand,  presents  no  great  difficulty 
of  technique.  If,  in  operating  on  the  abdo- 
men of  women  in  the  child-bearing  period,  the 
routine  examination  reveals  a  rudimentary 
horn,  it  should  always  be  removed  as  a 
prophylactic  precaution.  The  succulence  of 
the  tissues  in  pregnancy  makes  the  removal 
of  the  ruptured  horn  with  its  tube  and  ovary 
a  matter  of  only  a  few  minutes  effort. 

At  or  near  full  term,  abdominal  delivery 
and  removal  of  the  impregnated  part  of  the 
uterus  is  always  indicated  since  no  drainage 
is  obtainable  from  below.  When  in  the 
abdomen,  it  is  very  easy  to  mistake  these 
advanced  cases  for  pregnancy  in  a  normal 
uterus,  unless  the  precaution  of  looking  for 
both  tubes  and  ovaries  is  kept  in  mind,  the 
little  normal  uterus  frequently  being  entirely 
hidden  behind  the  pregnant  rudimentary  horn. 

CONCLUSIONS 

1.  With  more  careful  history  and  examina- 
tion, the  diagnosis  of  this  condition  can 
usually  be  made. 

2.  In  all  cases  of  rudimentary  cornua  of 
the  uterus  the  pedicle  should  be  examined  by 
serial  sections  to  confirm  the  presence  of  a 
microscopical  canal  through  which  impregna- 
tion occurs. 

3.  All  rudimentary  cornua  should  be 
removed  so  soon  as  the  diagnosis  is  made. 
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PRIMARY  gastric  sarcoma  is  one  of  the 
rarest  surgical  diseases.  There  is  but 
one  example  of  sarcoma  of  the  stom- 
ach in  840  specimens  of  sarcoma  in  the  Berhn 
Pathological  Institute.  Sarcoma  was  present 
in  only  4  of  the  921  cases  of  gastric  cancer 
operatively  and  pathologically  studied  by 
Smithies.  Tilger  cites  4  cases  in  3,500  sarcom- 
ata. It  occurred  six  times  in  13,387  necrop- 
sies (Hosch).  In  27,250  abdominal  sections  at 
the  Mayo  CHnic  in  5  years  (Masson),  there 
were  8  sarcomata  of  the  stomach,  and  of  2,067 
mahgnancies  of  the  stomach  (1908- 19  20),  13 
proved  to  be  sarcomata,  or  i  sarcoma  to  159 
carcinomata  of  the  stomach. 


In  1847,  Bruch  recorded  the  first  case  of 
gastric  sarcoma.  Forty  years  later,  Virchow 
operated  on  the  first  patient.  In  1900,  Fen- 
wick  studied  60  cases  in  the  Kterature  and 
concluded  that  53  of  them  were  authentic. 
Since  that  time  many  other  cases  have  been 
published,  the  majority  being  necropsy  speci- 
mens. 

In  191 2,  Gossett  added  16  cases  to  Zesas's 
collection  and  reported  them  together  with 
his  case,  making  61.  Of  this  number,  39  were 
exogastric  and  22  were  endogastric.  Of  the 
latter,  13  were  resected,  with  5  deaths.  Of  3 
Hving,  I  Kved  4  years  and  i,  6  years.  Of  the 
29  gastrectomies  of  the  exogastric  type,  there 
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were  lo  deaths,  totalling  42  resections,  with 
15  deaths  (35.7  per  cent).  Eight  survivals 
occurred  from  3  months  to  7 3^  years.  Three 
patients  were  living  after  endogastric  opera- 
tions, I,  4,  and  6  years  respectively. 

In  1914,  Flebbe  was  able  to  collect  157 
cases.  Those  cases  based  solely  on  necropsy 
findings  are  not  included  in  this  paper  as  they 
are  rather  of  pathological  interest  and  throw 
no  light  on  the  progress  of  surgical  treatment. 
I  have  been  able  to  find  in  the  hterature  93 
cases  of  sarcoma  of  the  stomach  which  came 
to  operation,  in  addition  to  13  unpubhshed 
cases  at  the  Mayo  Clinic  and  i  of  my  own, 
making  a  total  of  107  operative  cases  and  a 
total  of  244  authentic  cases  of  primary  sar- 
coma of  the  stomach.  Probably  a  much  larger 
number  has  been  operated  on,  reports  of 
which  are  not  now  available. 

The  personal  case  herewith  appended  was  a 
leiomyosarcoma.^  There  are  two  other  similar 
cases  in  this  series  and  also  two  cases  that  are 
classified  as  leiomyoma  malignum,  which  for 
all  practical  purposes  is  sarcoma.  In  fact 
Balloch,  writing  on  benign  tumors  of  the 
stomach,  quotes  Fenwick  as  follows:  "We 
have  not  been  able  to  find  a  single  case  in 
the  whole  literature  where  a  large  fibroid 
tumor  of  the  gastric  wall  was  above  suspicion 
of  malignancy." 

Sarcoma  of  the  stomach  may  occur  at  any 
age  in  life.  The  youngest  case  was  that  of 
Finlayson,  a  boy  of  t,}4  years  and  it  has  been 
known  to  occur  in  a  man  of  85  (Gosset). 
Although  sarcoma  has  been  thought  to  be  a 
disease  of  young  life,  it  more  frequently 
involves  the  stomach  after  the  fortieth  year  of 
life.  Of  the  107  cases  which  I  was  able  to  col- 
lect from  the  literature,  the  age  was  given  in 
61.  The  youngest  was  a  boy  aged  t,}4,  the 
oldest  a  woman  aged  74. 

AGE    INCIDENCE  ^^^^^ 

Under  10  years 2 

Between  10  and  20  j^ears 4 

Between  20  and  30  years 3 

Between  30  and  40  years 12 

Between  40  and  50  years 14 

Between  50  and  60  years 12 

Between  60  and  70  years 11 

Between  70  and  80  years 3 

One  patient  was  spoken  of  as  an  old  man. 
The  sex  was  given  in  66  patients  and  of  these 


there  were  33  females  and  ^^  males.  One  case 
gave  a  history  of  symptoms  coming  on  shortly 
after  a  fall  in  which  she  struck  the  pit  of  her 
stomach.  One  case  came  on  2  months  after 
receiving  a  kick  in  the  abdomen  by  a  mule 
(McWhorter). 

The  size  of  the  tumor  varies  within  wide 
limits  from  the  size  of  a  bird's  egg  to  the  case 
reported  by  Baldy  in  which  the  tumor  filled 
the  entire  abdomen.  From  a  histological 
standpoint,  the  tumor  may  be  any  one  of 
several  varieties.  Round-cell,  spindle-cell, 
mixed-cell,  lymphosarcoma,  myosarcoma, 
fibrosarcoma,  angiosarcoma,  and  endothelioma 
(Clendenning).  These  tumors  are  apt  to 
undergo  degeneration.  They  may  become 
cystic  from  haemorrhage,  sometimes  calcare- 
ous; hyaline  and  myxomatous  changes  may 
also  occur.  There  is  some  tendency  to  ulcer- 
ate. On  the  other  hand  the  tumor  may  show 
no  signs  of  ulceration  but  may  appear  as  a 
smooth  or  nodular  mass.  From  its  gross 
appearance,  the  round-cell  sarcoma  is  the 
type  most  apt  to  be  mistaken  for  cancer.  It 
usually  infiltrates  and  most  often  involves  the 
pyloric  end.  It  rarely  produces  pyloric  steno- 
sis, however,  in  contradistinction  to  carci- 
noma. This  type,  througn  infiltration  and 
thickening  of  the  walls  of  the  pyloric  portion, 
sometimes  renders  the  walls  of  the  stomach 
stiff,  depriving  the  lower  half  of  motility, 
thereby  causing  obstructive  symptoms.  This 
type  of  sarcoma  seems  to  be  more  malignant 
and  to  metastasize  more  rapidly.  The  spindle- 
cell  sarcoma  is  apt  to  be  circumscribed  and 
often  pedunculated.  In  its  growth  it  may  pre- 
sent itself  externally  beneath  the  serosa  or 
internally  beneath  the  mucosa.  In  the  latter 
instance  it  may  resemble  a  polyp.  These 
tumors  are  the  type  that  grow  to  a  very  large 
size.  They  have  been  mistaken  for  an  ovarian 
cyst  or  a  floating  kidney,  and  very  readily 
since  in  many  instances  they  may  produce  no 
gastric  symptoms  whatever.  This  type  of 
tumor  is  slow  to  metastasize.  It  is  the  best 
type  to  deal  with  surgically  and  offers  a  far 
better  prognosis  than  other  types.  Sarcoma 
may  involve  any  portion  of  the  stomach;  in  a 
few  cases  the  entire  stomach  was  affected. 
The  growth  is  relatively  slow  (in  one  case  3^ 
years),  but  may  be  quite  rapid. 


HAGGARD:     SARCOMA  OF  THE   STOMACH 


507 


"A  sarcoma  of  the  stomach  may  be,  accord- 
ing to  its  cell  origin,  a  leiomyosarcoma,  a  fibro- 
sarcoma, a  lymphosarcoma,  or  an  endotheli- 
oma. There  is  little  doubt  also  that  some  or 
many  of  these  so-called  large,  round-celled 
sarcomata  are  of  muscular  origin"  (Ewing). 
Any  one  of  these,  Hke  sarcoma  elsewhere, 
may  have  either  round  cells  or  spindle 
cells,  the  former,  as  is  well  known,  being  the 
most  maKgnant.  A  lymphosarcoma  is  most 
likely  to  metastasize,  whereas  an  endothelioma 
is  least  likely  to.  A  leiomyoma  is  the  slowest 
growth,  but  as  a  rule  occurs  at  a  later  age  than 
lymphosarcoma  or  fibrosarcoma.  The  graft- 
ing of  sarcoma,  whether  round  or  spindle 
celled,  upon  leiomyoma  of  the  stomach  is, 
according  to  Warner,  doubtless  identical  with 
a  similar  process  in  the  uterus.  Probably 
neither  is  malignant  in  the  beginning. 

The  microscopic  diagnosis  was  given  in  76 

cases.    There  were : 

12  Spindle-cell  sarcomata 

17  Lymphosarcomata 

8  Round-cell  sarcomata 

8  Fibrosarcomata 

4  Sarcomata  (only) 

5  Myo-arcomata 

2  Small  round-cell  sarcomata 

3  Large  round-cell  sarcomata 
2     Leiomyomata  (malignant) 

2  Leiomyosarcomata 

3  Myxosarcomata 

4  Mixed-cell  sarcomata 
I  Cystic  sarcoma 

1  Angiosarcoma 

2  Fuso-cellular  sarcomata 

I     Htemangio-endothelioblastoma 
I     Myxofibroma 

Among  these  61  cases  the  posterior  wall 
was  involved  sixteen  times,  the  greater  curva- 
ture ten  times,  the  pylorus  gave  origin  to  the 
tumor  in  7  cases,  the  tumor  was  diftuse  in  8 
cases,  the  lesser  curvature  was  involved  seven 
times,  and  the  anterior  wall  four  times.  The 
fundus  was  the  site  of  the  growth  in  2  cases. 
The  entire  stomach  was  involved  in  3  cases. 
The  stomach  was  described  as  being  reduced 
to  a  band  in  one.  The  greater  portion  of  both 
sides  of  the  stomach  was  affected  in  i  case. 
The  tumor  was  described  as  being  near  the 
pylorus  in  i  case,  and  in  another  the  tumor 
was  attached  to  the  stomach  omentum  and 
the  transverse  colon.  In  one  case  the  pylorus 
was  spoken  of  as  being  normal,  the  tumor 
involving  other  portions  of  the  organ. 


Sarcoma  is  said  to  metastasize  in  40  per 
cent  of  the  cases.  In  this  regard  it  is  not  near- 
ly so  maKgnant  as  carcinoma.  It  is  prone  to 
metastasize  in  the  skin.  This  feature  has  been 
considered  of  diagnostic  significance.  How- 
ever, Leube  found  a  case  in  which  there  was 
carcinoma  of  the  stomach  and  sarcomatous 
nodules  in  the  skin.  Sarcoma  springs  from 
the  muscularis  and  submucosa  and  not  infre- 
quently dissects  its  way  between  the  mucous 
and  muscular  layers.  Ulceration  may  occur 
through  the  mucosa.  Perforation  is  apt  to 
occur.  This  is  especially  true  of  the  round- 
cell  sarcoma  which  is  said  to  perforate  in  10 
per  cent  of  cases.  Lymphosarcoma  may  be  a 
primary  or  a  secondary  lesion,  or  it  may  be  a 
manifestation  of  Hodgkin's  disease  and  not 
primary  sarcoma.  A  stenosed  pylorus  has 
been  found  in  about  7  per  cent  of  the  cases. 

The  diagnosis  of  sarcoma  of  the  stomach 
before  operation  is  often  impossible.  There 
may  be  no  gastric  symptoms  whatever.  This 
condition,  like  all  other  forms  of  malignancy, 
produces  rapid  loss  of  flesh,  anaemia,  weak- 
ness, and  later  cachexia.  Only  an  operative 
diagnosis  is  possible.  Haemorrhage  from  the 
stomach  and  blood  in  the  stools  is  a  frequent 
occurrence,  especially  in  the  round-cell  variety, 
although  in  sarcoma  as  a  rule  it  is  not  as  fre- 
quent ar  in  carcinoma.  Ulcer  of  the  stomach 
may  be  considered,  especially  if  there  is  a  his- 
tory of  indigestion.  The  rapid  wasting  may 
suggest  carcinoma.  But  sarcoma  unlike  ulcer 
or  carcinoma  does  not  give  a  long  history  of 
dyspepsia  and  in  sarcoma  there  are  less  likely 
to  be  symptoms  of  obstruction.  There  is  more 
apt  to  be  a  palpable  mass  in  sarcoma.  Vomit- 
ing occurred  in  20  per  cent  of  the  cases.  Pain 
comes  early  and  persists.  The  tumors  are  often 
large.  In  Cantwell's  case  the  tumor  weighed 
12  pounds.  The  pedunculated  variety  which 
projects  into  the  lumen  of  the  stomach  may 
produce  intermittent  obstruction  and  vomit- 
ing. Pain  after  food  may  simulate  ulcer,  but 
the  long  history  which  is  so  characteristic  of 
gastric  ulcer  is  absent  in  gastric  sarcoma. 
Benign  tumors  of  the  stomach  may  undergo 
sarcomatous  degeneration.  One  case  report 
in  the  literature  had  had  a  tumor  for  years, 
which  was  thought  to  be  an  ovarian  cyst. 
Operation  revealed  a  sarcoma  of  the  stomach 
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wall.  The  tumor  must  have  originally  been 
benign  with  recent  sarcomatous  change. 
However,  every  palpable  mass  in  the  stomach 
region  should  rest  under  the  suspicion  of 
malignancy.  The  rapid  development  of 
anaemia  and  debility,  with  loss  of  weight  and 
cachexia,  with  early,  rather  severe,  and  more 
or  less  persistent  pain  in  the  epigastrium  and 
the  absence  of  any  long  standing  history  of 
dyspepsia,  and  obstruction  (pyloric)  is  very 
suggestive  of  sarcoma.  A  palpable  mass  and 
bloody  vomitus  together  with  melasna  is  all 
the  more  suggestive.  Vomiting  of  blood  in  a 
young  person,  with  or  without  severe  pain, 
and  a  palpable  epigastric  tumor  without 
obstruction  is  suggestive  of  sarcoma.  If  the 
tumor  mass  is  large  in  a  middle-aged  person 
and  not  associated  with  the  usual  symptoms 
of  carcinoma  of  that  size,  sarcoma  should  be 
considered.  With  the  increasing  employment 
of  radiography  as  a  routine  in  stomach  dis- 
orders, relatively  few  cases  of  this  condition, 
as  rare  as  it  is,  will  escape  detection  as  an  ana- 
tomic lesion  requiring  operation.  This  diag- 
nostic means,  as  in  carcinoma,  if  employed 
early  w^U  be  of  value  and  the  too  well  know^n 
classical  but  hopeless  advanced  symptoms 
formerly  enumerated  as  diagnostic  should  not 
be  waited  for,  but  early  exploration  should 
be  invoked. 

Mortality.  The  outcome  was  given  in  64 
cases.  Twenty  patients  are  recorded  as  having 
died,  3  as  having  recurrence,  and  41  patients 
recovered  and  were  reported  well  at  varying 
times  after  operation,  the  longest  cure  being 
a  case  of  Rupert's,  a  lymphosarcoma,  w4io 
lived  7  years.  Overton's  patient  is  alive  10 
years  after  operation;  Krause's  patient  73^ 
years;  Kimpton's  5  years  and  10  months,  and 
I  of  Mayo's  patients  was  known  to  be  alive 
4  years  after  operation.  This  patient  had  a 
spindle-celled  sarcoma.  The  other  3  were  of 
the  round-celled  type. 

Case  8140.  Miss  R.  H.,  age  17,  a  school  girl, 
came  for  vomiting  of  blood  and  melaena.  There  was 
a  history  of  a  very  copious  gastric  haemorrhage 
occurring  over  a  year  ago  and  lasting  a  few  days.  It 
was  arrested  for  2  days,  then  recurred,  and  was 
almost  fatal.  It  was  preceded  by  headache  for  a 
month.  Blood  was  noticed  in  the  stools  for  a  week 
before  the  vomiting  of  blood.  Three  weeks  after  the 
haemorrhage,  a  small  tumor  apparently  the  size  of 


a  lemon  was  noticed  in  the  apex  of  the  epigastrium. 
It  was  palpable  for  about  a  month  and  then  it  could 
not  be  made  out  again.  The  mela^na  returned  2 
weeks  ago  and  reappeared  i  week  before  admission 
and  was  associated  with  weakness  but  never  any 
pain.    She  was  quite  pale  and  very  weak. 

X-ray  examination  showed  what  appeared  to  be  a 
perforating  ulcer  of  the  lesser  curvature  about  the 
size  of  a  cherry,  reported  as  an  extruding  defect  on 
the  lesser  curvature.  Haemoglobin  was  40  per  cent. 
Red  cells  2,150,000.  Blood  transfusion  wa?  followed 
in  a  few  days  by  abdominal  section  under  gas,  show- 
ing an  apparently  malignant  growth  on  the  lesser 
curvature,  size  of  a  child's  lists,  bluish,  nodular  and 
irregular  in  size,  springing  from  the  stomach  with 
little  or  no  extension  to  the  glands.  It  was  quite 
favorable  for  resection. 

After  a  second  transfusion,  the  haemoglobin  rose 
to  56  per  cent  and  the  red  cells  to  3,000,000.  Partial 
gastrectomy  including  tumor  was  performed  March 
17,  1919,  by  the  Polya  precolic  method.  The  post- 
operative progress  was  satisfactory  for  the  first 
few  days,  when  slight  vomiting  increased,  persisted, 
and  became  uncontrollable  in  spite  of  repeated  lavage 
and  continuous  proctoclysis,  and  so  forth.  By  the 
seventh  day  vomiting  was  incessant,  prostration 
was  extreme  and  the  general  condition  critical. 
There  was  no  evidence  of  peritonitis.  The  vomiting 
was  considered  as  mechanical,  and  re-operation  was 
reluctantly  decided  upon.  It  was  obvious  that 
interference  would  be  very  hazardous  as  her  pulse 
had  become  very  weak,  and  140;  the  patient 
appeared  quite  desperate.  Seven  hundred  cubic 
centimeters  of  citrated  blood  were  given,  her  pulse 
came  down  to  96,  and  she  vomited  but  once  after 
the  transfusion.  The  haemoglobin  after  transfusion 
was  70,  red  cells  3,780,000.  The  plan  of  re-operation 
was  happily  abandoned.  The  explanation  of  the 
vomiting  is  probably  acidosis  but  the  proof  is  lack- 
ing. The  vomiting  was  regarded  so  certainly  as 
obstructive  that  the  routine  examination  for  acetone 
was  not  ordered.  The  day  after  transfusion,  acetone 
was  absent.  The  patient  made  a  complete  recovery 
and  is  now  quite  well. 

Pathologic  report  by  Dr.  Rosson.  Miss  R.  H. 
Date  INIarch  23,  1919.  Serial  No.  2873.  Referred  by 
Dr.  Haggard.  Source  of  specimen:  Tumor  from 
stomach.    Time  removed:  March  17,  1919. 

Gross  pathology.  Specimen  consists  of  a  part  of  the 
stomach  extending  from  the  pyloric  region  upward 
for  a  distance  of  10  centimeters  along  the  greater 
curvature.  Attached  to  the  lesser  curvature  is  a 
soft,  nodular,  apparently  cystic  tumor  (Fig.  i). 
The  greater  portion  is  dark  colored,  as  though  the 
cystic  spaces  contained  blood.  The  surface  of  the 
tumor  also  shows  adhesions  to  the  serosa  of  the 
stomach  separate  from  the  main  point  of  attach- 
ment. Projecting  into  the  lumen  of  the  stomach  are 
several  fairly  firm,  smooth,  nodular  masses.  A  large 
one  blocks  the  pylorus  (Fig.  2).  These  are  covered 
with  mucosa  and  on  section  are  greyish-red  and 
cellular,  resemble  thyroid  gland  on  section.    The 
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Fig.  I.  Gross  specimen  of  sarcoma  of  lesser  curvature 
of  the  stomach. 

mucosa  of  the  stomach  shows  several  small,  gelatin- 
ous nodules. 

Microscopic  pathology.  Sections  were  taken  from 
the  nodules  which  projected  into  the  stomach.  The 
mucosa  shows  no  change.  The  greater  portion  of 
the  submucosa  intervenes  between  the  tumor  and 
the  mucosa.  The  tumor  consists  of  a  ver}'  cellular 
tissue  with  very  few  definitely  formed  intercellular 
fibers  (Fig.  3).  The  cells  are  principally  of  the  embry- 
onic, connective-tissue  type.  There  are  also  numer- 
ous smooth  muscles.  There  are  a  few  lymphocytes. 
Some  of  the  connective-tissue  cells  are  oval  in  shape, 
others  are  more  spherical.  There  were  only  two  mi- 
totic figures  found.  The  tumor  is  evidently  not  grow- 
ing rapidly. 

Diagnosis.    Fibromyosarcoma. 

"The  sections  of  tumor  of  the  stomach  which  you 
sent  me  I  would  interpret  as  leiomyosarcoma  (Fig.  3). 

"The  tumor  tissue  is  composed  of  rather  small 
spindle  cells  with  small  hyperchromatic  nuclei,  and 
cytoplasm  which  is  rather  opaque  and  eosinophile. 
The  cells  are  arranged  irregularly,  but  in  some  places 
they  are  grouped  in  small  clusters  often  about  a 
minute  blood  vessel.  This  feature  is  occasionally 
seen  in  cellular  uterine  myomata.  The  stroma  is 
very  scanty  except  about  the  outskirts  of  the  tumor. 
There  are  no  signs  of  necrosis.  I  should  not  expect 
this  tumor  to  metastasize,  nor  to  recur  locally  if 
completely  removed,  but  its  cellular  character 
deserves  the  histological  designation  as  sarcoma" 
(James  Ewing). 

Douglas  in  an  excellent  review  of  the  sub- 
ject added  3  personal  cases  to  the  former 
collection  of   Forni  (1914)  and  Medina  and 


Fig.  2.    Cross  section  of  sarcoma  of  lesser  curvature  of 
the  stomach. 

Egana,  together  with  18  cases  from  the  litera- 
ture, aggregating  92  operative  cases.  In 
addition  to  these,  I  have  analyzed  13  unpub- 
hshed  cases  from  the  Mayo  CHnic  (2  of  these 
were  quoted  by  Douglas  as  reported  by  Hunt- 


Fig.  3.  Microscopic  section  of  sarcoma  of  lesser  curvature 
of  the  stomach. 
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ington,  as  personal  communications)  and  i 
additional  case  each  by  McWhorter,  Pagen- 
stecher,  Basch  and  the  writer,  making  a  total 
of  107  patients  operated  on.  Pagenstecher's 
case  was  referred  to  by  Douglas  as  a  necropsy, 
but  it  appears  that  an  exploratory  laparotomy 
had  been  done  12  days  before  death.  Of  the 
107  cases,  80  had  partial  gastrectomies  or 
resections  of  the  tumor  and  part  of  the  stom- 
ach wall.  Twenty-seven  had  explorations  or 
gastro-enterostomies.  Of  58  partial  gastrecto- 
mies 15  died,  a  mortality  of  25  per  cent.  Of  10 
exploratory  operations  8  died  in  the  hospital; 
I  was  reported  to  be  in  poor  health  after  4 
months,  and  the  remaining  i  was  not  heard 
from  after  2  months. 

The  13  cases  of  sarcoma  of  the  stomach 
operated  on  at  the  ^layo  Clinic  between  1908 
and  August,  1920,  are  herewith  briefly 
abstracted. 

Case  18165.  Woman,  age  38,  had  noted  an 
abdominal  tumor  for  the  past  3  years.  She  had 
nausea  and  lack  of  appetite  with  gaseous  eructa- 
tions for  2  months.  She  had  3  i-day  periods  of 
gastric  pain.  At  operation  a  tumor  20  centimeters 
in  diameter  was  found  arising  from  the  greater 
curvature  of  the  stomach.  Partial  gastrectomy  was 
done  and  the  patient  made  a  good  operative  recov- 
ery. Diagnosis:  fibrosarcoma.  Patient  died  6 
months  after  operation. 

Case  53972.  Man,  age  62.  during  a  period  of  4 
years  had  three  attacks  of  pressure  and  pain  in  the 
epigastrium.  Nine  months  previous  to  examination 
he  had  a  3-days'  attack  of  nausea  and  vomiting 
with  slight  haematemesis.  At  exploratory  operation 
a  lesion  was  found  located  at  the  fundus  of  the  stom- 
ach and  there  were  extensive  metasteses.  Small 
section  of  the  gland  was  taken  for  diagnosis.  His 
immediate  recovery  was  good  but  when  last  heard 
from,  4  months  after  operation,  he  was  in  poor  con- 
dition.   Diagnosis:  sarcoma. 

Case  82074.  Man,  age  44,  for  4  weeks  has  had 
pains  in  the  epigastrium,  and  had  noticed  an  abdom- 
inal tumor  for  i  week.  At  operation  a  tumor  was 
found  involving  the  greater  curv'ature  and  also  the 
transverse  colon.  The  origin  of  the  tumor  was 
doubtful.  Partial  resection  of  the  stomach  was  done 
and  the  patient  made  a  good  recovery.  Four  years 
later  he  reported  as  well.  Diagnosis:  spindle  cell 
sarcoma. 

Case  182060.  Boy,  age  16,  for  4  months  has  had 
continuous  pain  in  the  left  side  with  indigestion  and 
gas  an  hour  after  eating.  At  operation  a  tumor  was 
found  on  the  posterior  wall  of  the  stomach.  The 
tumor  was  excised.  The  patient  made  a  good  recov- 
ery, but  has  not  been  heard  from  since.  Diagnosis: 
lymphosarcoma. 


Case  188936.  Man,  age  62,  for  6  months  has  had 
an  occasional  pain  in  the  epigastrium.  Exploration 
was  made  for  diagnosis  and  a  lesion  was  found 
involving  the  lesser  curvature  and  pyloric  end  of  the 
stomach.  Partial  gastrectomy  was  performed.  The 
patient  made  a  good  operative  recovery,  but  has  not 
been  heard  from  since  2  months  after  operation. 
Diagnosis:  lymphosarcoma. 

Case  204520.  Woman,  age  44.  for  7  years  has  had 
annoying  epigastric  pains  with  moderate  gas 
eructations.  No  tumor  was  found  on  examination. 
.\t  operation  the  posterior  wall  of  the  stomach  was 
involved,  and  a  Polya  resection  was  done.  Good 
operative  recovery.     Diagnosis:  myosarcoma. 

Case  205800.  jNIan,  age  53,  for  30  years  has  had 
bloating  and  indigestion  with  an  exacerbation  for 
3  weeks  previous  to  examination.  No  tumor  was 
made  out  on  examination.  The  pylorus  was  found 
to  be  involved  at  operation  and  an  anterior  Polya 
resection  was  done.  Good  operative  recovery,  but 
patient  died  at  the  end  of  4  months.  Diagnosis: 
lymphosarcoma. 

Case  265434.  Man,  age  42,  for  4  months  has  had 
epigastric  distress  with  gas  eructations  and  slight 
vomiting.  At  operation  the  lesser  curvature  was 
involved  and  a  subtotal  gastrectomy  was  done.  The 
patient  died  3  weeks  after  operation.  Diagnosis: 
lymphosarcoma  with  glandular  involvement. 

Case  282682.  Man,  age  66,  has  gradually  weak- 
ened for  2  years.  He  vomited  a  pint  of  blood  i  month 
before  operation.  He  had  noticed  an  abdominal 
tumor  for  i  year.  Through  the  abdominal  wall  the 
tumor  felt  very  much  like  a  spleen.  At  operation 
the  tumor  was  found  originating  from  the  lesser 
curvature.  Partial  gastrectomy  was  done.  The 
patient  reported  well  9  months  after  operation. 
Diagnosis:  mixed-cell  sarcoma. 

Case  30958S.  Woman,  age  40,  had  noticed  an 
abdominal  tumor  for  i  year.  For  7  months  she  has 
had  attacks  of  abdominal  pain,  nausea  and  vomit- 
ing; but  never  any  blood  in  vomitus.  A  tumor  was 
found  involving  the  pylorus.  A  partial  gastrectomy 
was  performed.  The  patient  made  an  immediate 
good  recovery.    Diagnosis:  myosarcoma. 

Case  289467.  Woman,  age  62,  for  8  weeks  has 
had  epigastric  pain  with  distention  of  the  epigastrium 
without  gas.  She  had  a  poor  appetite.  At  operation 
a  lesion  was  found  involving  the  lesser  curvature 
and  the  posterior  wall  of  the  stomach.  A  partial 
gastrectomy  was  performed.  The  patient  died  7 
days  after  operation.    Diagnosis:  lymphosarcoma. 

Case  190100.  ]Man,  age  46,  complained  of  pain 
in  the  chest  with  periodic  distress  in  the  stomach 
and  occasional  vomiting.  He  had  lost  20  pounds. 
A  lesion  was  found  involving  the  lesser  curvature 
and  a  partial  gastrectomy  was  performed.  The 
patient  recovered.    Diagnosis:  lymphosarcoma. 

Case  316187.  ]\Ian,  age  47,  for  i  year  has  had 
gas  eructations  with  gnawing  epigastric  pain  after 
meals.  The  lesser  curvature  was  involved.  A  partial 
gastrectomy  was  performed.  Recovery.  Diagnosis: 
lymphosarcoma. 
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A   STUDY    OF   PERSISTENT   BONE    SINUSES 

Observations  from  500  Cases  Following  Gunshot  Wounds^ 

By  CHARLES  WILLIAM  PEABODY,  A.B.,  M.D.,  Boston 
Captain,  M.R.C.,  U.S.A.;  First  Lieutenant  (Hon.),  R.A.M.C. 


MANY  of  US  who  for  any  considerable 
time  were  engaged  in  clinical  work 
while  in  service  were  privileged  to 
have  observation  over  numbers  of  cases  so 
large  as  compared  with  civil  work  as  to 
warrant  conclusions  of  a  very  definite  nature. 
There  is  a  tendency  to  forget  these  or  to 
stow  them  away  in  the  back  of  the  mind  as 
belonging  to  a  chapter  now  closed.  It  is  true 
that  certain  of  the  problems  we  met  are  now 
only  of  academic  interest  or  were  of  a  peculiar- 
ly unusual  nature,  such  as  the  gas  bacillus 
infections  in  France;  but  there  are  many 
others  such  as  the  treatment  of  joint  injuries 
and  the  experiences  with  the  epidemics  in  the 
cantonments  that  have  direct  and  valuable 
apphcation  in  civil  work  today;  and  we  ought 
to  utilize  and  spread  the  information  thus 
gained. 

The  subject  which  the  writer  has  assumed 
of  sufficient  interest  to  present  lies  somewhere 
between  the  two  extremes  of  value  mentioned. 
As  a  title  the  term  ''persistent  bone  infec- 
tions "  has  been  used.  A  still  better  definition 
would  be  ''bone  fistulcT."  There  are  several 
reasons  for  avoiding  the  word  osteomyelitis,  a 
sufficient  one  being  that  the  splendid  study 
of  its  pathology  accomplished  by  Nichols  and 
the  able  work  of  Simmons,  Homans,  and 
others  on  its  clinical  aspect  and  surgical  treat- 
ment make  it  presumptuous  of  me  to  attempt 
to  add  to  the  subject.  That  suppurative 
osteomyelitis  of  civil  work  is  still  a  dis- 
couraging surgical  problem  is  apparent  from 
the  fact  that  the  literature  is  still  full  of  new 
suggestions  for  treatment,  and  therefore  more 
skepticism  than  interest  would  be  expected 
at  an  attempt  to  add  to  them.  But  the 
observations  to  be  made  here  concern  a 
process  which,  as  Chutro  (i)  has  pointed  out, 
is  inaccurately  defined  by  the  term  osteo- 
myelitis,  as  the  marrow  is  rarely  involved  and 
as  it  is  essentially  an  osteitis,  low  grade  but 
of  such  a  stubborn  character  that  anv  success 


in  treating  it  may  carry  some  lessons  for 
other  uses.  With  the  increasing  number  of 
industrial  accidents,  compound  fractures 
which  have  become  septic  and  under  in- 
different treatment  have  maintained  a  per- 
sistent unhealed  course  may  be  referred  to 
our  larger  centers  for  definitive  treatment. 
Such  chronic  cases  might  well  be  comparable 
to  those  to  be  described  and  respond  in  a 
similar  manner  to  the  treatment  evolved. 
Whether  ordinary  subacute  osteomyeHtis  of 
hematogenous  origin  can  be  so  approached  is 
an  exceedingly  interesting  question.  These 
lesions  are  not  well  walled  off  and  the  dangers 
from  systemic  absorption  following  radical 
treatment  are  greater.  Then,  too,  the  fact 
that  the  disease  is  most  frequent  in  early 
adolescence  before  full  bony  growth  is 
attained  certainly  urges  conservative  meth- 
ods. But,  on  the  other  hand,  the  tendency  of 
many  to  persistent  chronic  course  with  toxic 
degeneration  and  amyloid  disease  would 
warrant  accepting  certain  definite  risks  to 
terminate  the  process. 

During  the  12  months  subsequent  to  the 
armistice,  about  500  cases  of  persistent  un- 
healed bony  lesions  passed  under  the  writer's 
observation,  and  in  the  last  part  of  this  period 
I  was  privileged  to  have  control  of  the  opera- 
tive and  after-treatment  of  all  such  cases 
received.  About  250  of  these  were  operated 
upon  by  the  writer  or  under  his  direction, 
and  it  was  possible  to  follow  through  to  heal- 
ing an  equal  number.  But  as  the  work  was 
done  under  trying  circumstances,  one  hos- 
pital after  another  being  suddenly  abandoned, 
illustrative  and  statistical  evidence  which 
now  would  be  invaluable  could  not  be  pre- 
served. Therefore,  this  cannot  be  a  strictly 
scientific  presentation;  the  experiences,  meth- 
ods and  conclusions  are  offered  for  what  they 
may  be  worth.  The  three  hospitals  con- 
cerned were  successively  Base  Hospital, 
Camp  Devens;  No.  10  General  Hospital  and 


'  Read  before  the  Clinical  Society  of  the  Massachusetts  General  Hospital,  Januar>'  21,  1020. 
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Fig.  I.  Illustrative  of  a  number  of  high  femur  lesions 
in  the  writer's  series,  but  showing  especially  the  excessive 
honeycombed  callus,  a  large  resorption  area  in  the  lesser 
fragment,  and  the  frequently  inevitable  union  with 
deformity. 

No.  30  General  Hospital.  As  practically  all 
the  patients  remaining  in  the  hrst  two  were 
evacuated  to  the  third,  many  could  be  fol- 
lowed through  a  considerable  period. 

The  observations,  conclusions,  and  meth- 
ods of  treatment  arrived  at,  as  will  be  pre- 
sented below,  were  obtained  wholly  by  evolu- 
tion and  experiences  with  the  problems 
offered  by  this  series.  Since  return  to  civil 
life,  however,  the  writer  has  had  opportunity 
to  go  over  the  contemporary  literature  and 
finds  that  others,  after  struggling  with  the 
same  problem,  have  arrived  at  and  set  forth 
similar  conclusions.  Therefore,  this  report  is 
not  presented  as  a  new  suggestion,  but  as 
another  contribution  to  the  recent  trend  of 
opinion  on  this  phase  of  war  surgery. 

The  one  characteristic  which  all  the  cases 
of  this  series  had  in  common  was  the  existence 
of  an  infected  bony  cavity  Pedro  Chutro  (i) 
of  Argentine,  after  a  long  experience  in  France 
with   the   sequelae   of   gunshot   wounds,   has 


Fig.  2.  X-rayed  with  tube  inserted  to  show  direction  of 
sinus.  Note  common  tendency  to  disintegration  of  pro- 
jecting ends  of  fragments. 

Fig.  2a.  Same  case  illustrating  excellent  result  of 
radical  treatment  (operated  upon  by  Captain  Rice).  Note 
degree  to  which  projecting  spicules  have  been  resected. 

strongly  emphasized  these  factors  of  infection 
in  a  bony  cavity  with  incollapsible,  unre- 
generative  walls.  But  in  the  common  civil 
condition  of  "Brodie's  abscess,"  we  have 
seen  an  infected  bony  cavity  which,  if 
evacuated  and  sutured,  generally  gave  no 
more  trouble  Perhaps  the  avirulent  nature 
of  this  "albus"  infection  and  the  moderate 
degree  of  bone  sclerosis  have  made  these  more 
amenable  to  treatment.  Martin  (2)  has  re- 
cently gone  over  the  subject  of  persistent 
bone  sinuses  as  seen  in  civil  work  and  the 
attempts  previously  devised  to  obhterate 
them,  and  is  using  methods  of  treatment 
similar  to  those  of  the  writer.  Leriche  be- 
lieves that  the  infectious  process  limits  the 
power  of  bone  to  fill  the  cavity  or  to  provide 
his  milieu  ossifiahle  (3).  Sargent  mentions  a 
case  showing  a  cavity  3  inches  long  from 
which,  16  years  before,  a  4-inch  sequestrum 
had  been  removed  (4). 

In  the  past  the  integrity  of  this  bony 
chamber  has  been  accepted,  and  cure  at- 
tempted by  plugging  with  various  media.  In 
the  last  50  years  the  number  of  materials  of 
such  purpose  advocated  is  almost  legion,  and 
includes    of    absorbable    nature,    sea-sponge, 
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Fig.  3.  Large  sequestrum  in  cavity  in  tibia.  Rarefac- 
tion around  smaller  shrapnel  fragment  imbedded  in  bone. 
Larger  one  in  soft  parts  not  involved  in  process. 

catgut,  starch  and  iodoform,  and  bone  chips; 
and  non-absorbable,  gypsum,  copper-amal- 
gam, gutta  percha,  various  cements  and 
bismuth  paste  (Beck).  That  these  would  be 
only  occasionally  successful  would  seem  prob- 
able from  the  evident  combination  of  a  foreign 
body  plus  infection.  Mosetig-Moorhof,  in 
1903,  evolved  an  exceedingly  complicated 
technique  for  the  injection  of  a  mixture  of 
iodoform,  spermaceti,  and  sesame  oil,  which 
would  be  gradually  absorbed.  Experimental 
work  on  dogs  by  Silbermach  (5)  bore  out  the 
theory  of  absorption,  but  the  iodoform  con- 
tent militated  against  its  use  in  large  quanti- 
ties. Twenty  years  ago  Watson-Cheyne 
introduced  the  theory  of  the  obliteration  of 
cavities  by  the  absorption  and  replacement  of 
blood-clot  (6),  and  advocated  its  use  for 
such  purpose,  but  the  susceptibility  of  blood 
clot  to  infection  precluded  its  use  with  such 
attendant  complication.  Bone-wax  as  a  plug- 
ging material  following  cauterization  with 
pure  carbolic  acid  has  been    advocated  by 


Fig.  4.  Taken  after  cavity  had  been  cleaned  out  in 
conservative  operation.  Patient  was  received  by  the 
writer  4  months  later  and  showed  an  almost  identical 
X-ray  picture.  Surface  wound  still  existed  opening  into 
large  granulating  cavity,  fairly  clean  but  showing  no 
tendency  to  fill  in. 

Fig.  5.  Postoperative  picture  showing  apparently  per- 
fect result  in  a  lower  femur  lesion.  The  wound  sterilized 
satisfactorily  but  was  allowed  to  granulate  in  of  itself. 
Before  cicatrization  was  complete  the  patient  was  trans- 
ferred, became  re-infected,  and  was  operated  upon  two 
months  later  by  the  writer  for  further  sequestrum  forma- 
tion. This  time  complete  healing  was  secured  before  evac- 
uation. 

Cotton  (7),  but  he  found  its  application 
limited  to  conditions  strictly  comparable  to  a 
dental  cavity  with  no  soft  parts  involved. 
Fat,  used  by  Neuber,  for  filling  defects  in  soft 
parts,  in  1893,  was  first  used  in  bone  by 
Chaput  in  1903.  Makas  (8)  in  191 2,  and 
Calforio  (9),  in  1918,  showed  that  in  dogs  it 
was  followed  by  bone  regeneration.  Ruther- 
ford Morison  has  presented  war  cases  show- 
ing this  phenomenon,  and  uses  fat  transplants 
extensively  for  filling  defects.  He  also  advo- 
cates extensive  revision  operation  followed 
by  impregnation  with  his  "bipp"  and 
closure  in  one  sitting.  His  technique  has  not 
produced  the  same  results  in  the  hands  of 
others  and  has  aroused  a  great  deal  of  adverse 
criticism. 

Approach  to  this  problem,  by  conversion 
of  the  cavity  into  an  open  gutter,  has  been 
advocated  by  Broca,  by  Sargent  (4),  by 
White  (10)  and  by  Chalier  (11).   The  method 
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evolved  by  the  writer,  that  of  an  extremely 
radical  revision  or  ablation  operation,  by 
which  the  disease  and  its  maintaining  causes 
are  removed,  followed  by  the  application  of 
the  Carrel-Dakin  technique  to  prevent  rein- 
fection of  the  newly  exposed  surfaces  and  to 
permit  later  closure  by  plastic  operation  or 
simple  secondary  suture,  was  first  advocated 
by  Jacob  (12),  of  Belgium,  at  the  end  of  1917, 
and  has  since  been  frequently  emphasized  by 
Chutro.  The  value  of  the  Carrel-Dakin 
technique  as  a  postoperative  aid  has  been 
urged  in  this  particular  problem  by  Professor 
Carrel  himself,  and  by  Cotton,  Rice,  and 
others  on  this  side  and  abroad. 

GENERAL  NATURE  OF  CASES  AND  ANTECEDENT 
COURSE 

The  patients  in  this  series  were  all  American 
Expeditionary  Force  cases  received  for  final 
disposition  in  army  general  hospitals  on  this 
side.  With  a  few  exceptions  they  were  origin- 
ally gunshot  wounds  with  compound  com- 
minuted fractures.  The  femur  was  the  bone 
most  often  involved,  with  the  tibia  very  close 
in  frequency ;  humerus  lesions  made  up  a  much 
smaller  group,  while  sinuses  leading  to  the 
bones  of  the  forearm  or  to  the  fibula  without 
involvement  of  tibia  were  met  with  very 
rarely.  This  rarity  was  much  below  the 
relative  frequency  of  injuries  in  this  region, 
but  when  received  on  this  side  lesions  of 
these  smaller  bones  had  much  more  fre- 
quently healed.  The  writer  attributes  this 
to  more  radical  methods  of  early  treatm.ent, 
a  factor  which  will  be  referred  to  later.  In 
the  series,  union  was  present,  either  bony  or 
fibrous,  save  in  a  small  percentage  of  cases. 
In  fact  more  patients  were  received  in  these 
hospitals  having  non-union  with  healed 
wounds  than  with  persistent  sinuses.  The 
longest  period  since  injury  was  24  months; 
the  great  majority  were  between  6  and  18 
months'  duration;  and  one  patient  was 
wounded  only  3  months  prior  to  admission, 
having  been  accidently  shot  in  machine-gun 
practice  after  the  armistice.  The  analysis  of 
previous  treatment  was  of  interest.  The 
number  where  early  and  adequate  surgical 
treatment  had  not  been  received  was  very 
slightly  larger  than  that  of  those  receiving  an 


Fig.  6  (at  leftj.  X-ray  of  femur  of  Pvt.  K.  showing 
overriding  fracture  in  soft  fibrous  callus  with  sequestrum 
in  lower  fragment. 

Fig.  6a.  Same  case  after  conservative  operation  indi- 
cated because  of  complicating  heart  lesion.  The  wound 
cleaned  up  in  a  satisfactory  manner  with  Carrel  after- 
treatment.  The  progressive  atrophy  of  the  upper  frag- 
ment is  apparent,  however,  and  the  necrosis  had  evidently 
extended  well  up  into  the  marrow  cavity  with  possible 
involvement  of  the  blood  supply.  Roentgenogram  was 
taken  May  5.  In  July  the  wound  had  developed  a  definitely 
purulent  discharge  and  X-ray  then  showed  sequestration 
of  the  lower  3  inches  of  atrophied  cortex.  The  patient's 
condition  was  otherwise  much  improved,  and  the  neces- 
sity of  facing  a  loss  of  continuity  being  accepted,  radical 
operation  was  performed  by  the  writer.  A  small  amount 
of  the  lower  fragment  had  to  be  removed  and  about  3 
inches  of  upper  resected.  The  fragments  were  kept  apart 
and  pocketing  prevented  by  traction.  After  2  weeks  of 
Carrel  treatment  the  bone  ends  had  disappeared  under 
firm  granulations  and  another  2  weeks  found  the  wound 
clinically  sterile.  As  it  was  filling  in  with  great  rapidity, 
suture  was  unnecessary.  Of  course  a  graft  was  ultimately 
required. 

immediate  debridement  operation.  This  ap- 
parently surprising  result  is  explained  prob- 
ably by  the  fact  that  a  far  greater  proportion 
of  wounded  did  receive  adequate  early  treat- 
ment, and  that  a  considerable  number  of 
these  became  reinfected  and  subsequently 
septic  during  evacuations  and  transport.  In 
fact  the  story  of  almost  every  soldier  bore 
testimony   to   the   evils   of   interrupted   and 
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inco-ordinated  methods  of  treatment  and  the 
dangers  of  repeated  evacuation  of  compound 
fractures  while  still  in  the  unhealed  state. 
Many  gave  a  story  of  operation  with  excel- 
lent subsequent  progress,  rapid  contracture 
of  the  wound  and  diminution  of  the  dis- 
charge followed  by  transportation  and  con- 
sequent local  flare-up,  with  prolonged  fever, 
sepsis  and  emergency  drainage  operation ;  and 
this  course  often  had  been  many  times  re- 
peated. The  number  of  previous  operations 
directed  at  the  bony  focus  in  no  case  was  less 
than  two  and  in  many  as  great  as  8  or  lo. 
Postoperative  treatment  included  the  use  of 
every  known  antiseptic.  Dakin's  solution 
accompanied  by  an  alleged  Carrel  technique 
had  been  tried  at  least  once  in  every  case.  It 
was  interesting  to  note  the  rather  canny 
appreciation  of  methods  of  surgical  after- 
care acquired  by  the  more  intelligent  patients, 
and  their  observations  on  the  variety  of 
application  of  common  methods. 

PATHOLOGY    AND    ETIOLOGY 

The  most  striking  fact  about  the  pathology 
of  these  lesions  was  the  large  size  of  the  cal- 
lus produced.  It  varied  somewhat  with  the 
degree  of  comminution  and  displacement, 
and  often  had  a  diameter  three  times  that  of 
the  original  shaft.  There  was  in  addition 
extensive  dense  cicatrices  of  the  soft  parts 
from  the  original  and  operative  wounds  down 
to  the  callus,  and  one  or  more  draining  sinuses. 
The  functional  disturbance  was  necessarily 
great  and  steadily  increasing,  muscles  being 
tied  down  and  joints  stiffened  by  disuse  or  by 
the  progressive  muscular  fibrosis.  Where 
joints  were  movable,  attempts  at  functional 
improvement  or  increased  motion  were  almost 
always  followed  by  a  local  flare-up  at  the  site 
of  infection. 

An  anatomical  arrangement  of  the  varieties 
of  fractures  shows  two  groups  with  two  types 
in  each.  Taking  the  fractures  of  the  diaphysis 
as  the  first  group,  we  found  a  considerable 
number  with  a  fracture  more  or  less  trans- 
verse, in  fair  alignment,  a  small  callus  of  great 
density,  an  advanced  degree  of  osteosclerosis 
of  the  neighboring  shaft  obliterating  the 
medullary  cavity  in  either  fragment,  and  a 
sinus  leading  to  a  small  chamber  in  the  center, 


containing  a  sequestrum  less  frequently  than 
the  second  group,  but  perpetuated  rather  by 
the  inability  of  the  sclerosed  walls  to  generate 
any  healthy  tissue,  bony  or  granular.  The 
more  common  type  in  this  group  presented  a 
break  spiral  and  comminuted  with  some  de- 
gree of  overriding  or  mal-position.  This  was 
held  together  by  a  huge  callus,  osteofibrous 
or  spongy  with  fungosities,  containing  mul- 
tiple chambers  with  continually  reforming 
sequestra,  following  their  disintegration  and 
discharge  in  small  pieces  through  the  sinus. 
The  sequestra  were  frequently  very  large, 
several  inches  long,  forming  a  long  fissure  in 
the  shaft,  or  originating  from  fragments  of  the 
shaft  which  had  been  left  in  situ  at  the  first 
operation.  The  function  of  these  original, 
partly  detached  fragments  as  an  etiological 
factor  in  the  disease  will  be  referred  to  later. 
Another  constant  observation  was  the  tend- 
ency to  absorption  and  necrosis  with  seques- 
tration of  the  projecting  pointed  ends  of  the 
shaft  where  alignment  was  poor. 

The  second  group  included  the  lesions  of 
the  epiphysis,  and  for  its  first  type  had  frac- 
tures not  extending  into  the  joint.  This  type 
showed  very  little  bone  reaction  or  new  bone 
production,  and  a  tendency  to  rarefaction  and 
degeneration  of  the  whole  epiphysis,  which 
became  spongy  and  fungoid,  containing  many 
small  soft  sequestra.  The  other  type  dift'ered 
principally  in  having  a  persistent  communica- 
tion with  the  joint,  which  although  ankylosed, 
seldom  had  progressed  to  complete  destruc- 
tion of  the  cartilage,  a  necrotic  remnant  re- 
maining to  perpetuate  the  sinus  and  the  in- 
fectious process.  This  peculiarity  of  cartilage 
to  persistent  necrosis  until  its  total  extent  is 
destroyed  or  removed  was  observed  also  in 
infection  of  the  costal  cartilages.  The  joint 
cases  referred  to  were  the  most  stubborn  and 
recurrent  type  met  and  required  the  most 
radical  operative  treatment  for  a  cure. 

Persistent  sinuses  in  the  presence  of  non- 
union made  up  a  very  small  group.  These 
few  showed  a  very  soft  fibrous  callus,  a  tend- 
ency to  mushrooming  of  the  bone  ends, 
necrosis  and  suppuration  often  extending  into 
the  marrow  cavity  with  attendant  severe 
septic  complications.  A  definite  relative  in- 
crease in  the  amount  of  atrophy  and  degenera- 


PEABODY:    PERSISTENT   BONE   SINUSES 


517 


tion  in  the  shorter  fragment  was  regularly 
observed,  which  corresponds  with  Chutro's 
theory  of  the  defective  nutrition  of  a  shorter 
fragment  following  fracture. 

Lesions  of  the  carpus  and  tarsus  resulting 
in  bone  fistulas  were  met  but  infrequently; 
but  these  cases  almost  always  progressed  until 
all  the  articulating  surfaces  were  completely 
destroyed  and  bony  ankylosis  was  obtained. 
After  this  stage  they  showed  a  tendency  to 
spontaneous  healing,  or  were  amenable  to 
ordinary  surgical  treatment.  Exceptions  were 
noted  in  lesions  of  the  tarsus  which  had  re- 
sulted in  the  formation  of  a  very  large  osseous 
mass  of  fused  bones  having  a  central  necrotic 
chamber;  but  even  these  responded  readily  to 
the  technique  to  be  described. 

ETIOLOGY 

In  the  etiology  of  these  conditions,  two 
groups  of  factors  should  be  considered. 

I.  Initial,  comprising  trauma,  infection, 
and  the  presence  of  foreign  bodies.  In  the 
term  "foreign  bodies"  the  writer  has  in  mind 
not  only  the  original  projectile  and  debris 
carried  into  the  wound,  and  secondary  pro- 
jectiles of  small  bone  spicules  driven  into  the 
soft  parts  and  forming  foci  of  infection  in  the 
eventual  callus;  but  includes  also  the  larger 
intervening  fragments  in  comminuted  frac- 
tures, in  regard  to  which  the  teaching  has 
always  been  insistent  to  leave  in  place  as  aids 
to  union.  In  almost  every  case  in  this  series 
resulting  from  a  badly  comminuted  fracture, 
there  was  found  at  operation  a  sequestrum 
centrally  located  and  by  its  nature  evidently 
a  piece  of  the  original  shaft.  While  engaged  in 
the  early  treatment  of  this  type  of  case  in 
France  n  1916,  the  writer  followed  the  cus- 
tomary practice  of  leaving  in  place  such  larger 
fragments  between  the  bone  ends,  but  at  the 
same  time  used  to  wonder  what  was  really 
their  ultimate  fate  in  the  unfavorable  sur- 
roundings of  prolonged  infection.  That  these 
fragments  may  have  a  very  definite  effect  in 
bridging  a  gap  and  promoting  osteogenesis 
will  not  be  denied;  but  in  the  writer's  experi- 
ence the  complications  of  delayed  union  or 
even  of  non-union  in  conjunction  with  the 
excellent  results  obtained  by  bone  grafting 
are  not  to  be  compared  with  the  protracted 


convalescence,  the  functional  disturbance 
and  disability,  and  the  dangers  of  sepsis 
resulting  from  the  maintenance  of  these  foci 
of  suppuration.  The  writer  accordingly  rec- 
ommends removal  at  the  original  operation  of 
all  fragments  of  bone  not  supplied  with  both 
endosteum  and  periosteum. 

2.  Eventual  factors,  which  are  the  most 
important  in  connection  with  the  treatment  of 
condition,  consisting  of  bony  cavity  plus  in- 
fection. The  cavity,  its  walls  rigid  and  non- 
collapsible,  is  perpetuated  by  the  results  of 
the  infection,  which  causes  the  osteosclerosis 
in  the  walls,  preventing  bone  regeneration 
and  following  the  support  of  only  a  thin  layer 
of  unhealthy  granulations. 

The  bacteriology  of  these  cases  can  readily 
be  conceived.  A  most  varied  flora  was  regu- 
larly found.  Saprophytic  contamination, 
proteus  and  pyocyaneous,  were  common. 
Staphylococcus  aureus  was  almost  invariably 
present  and  the  predominating  organism; 
but  a  few  cases  were  seen  which  had  refused 
to  heal  and  which  showed  only  a  feeble  albus 
growth  from  the  bony  cavity.  Short  chain 
streptococci  were  fairly  common  and  without 
especial  significance;  but  the  history  of  flare- 
ups  with  high  fever  often  led  to  the  sus- 
picion and  discovery  before  operation  of  the 
streptococcus  haemolyticus,  necessitating  ap- 
propriate safeguards. 

DIAGNOSIS 

The  diagnosis  of  the  underlying  pathology 
in  these  conditions  could  often  be  made  upon 
a  superficial  local  examination.  The  presence 
of  a  discharging  sinus,  with  the  introduction 
of  probe  followed  by  copious  oozing  of  venous 
blood  was  always  very  significant.  Often 
cheesy  bone  could  be  felt  with  the  probe,  and 
sometimes  the  telltale  sequestrum.  Cases 
showing  dried-up  sinuses  but  with  a  history 
of  repeated  previous  remissions  followed  by 
local  pain,  heat,  swelling  and  fever  and  by 
return  of  discharge  in  the  same  or  other  old 
sinuses,  could  almost  always  be  depended 
upon  to  recur  or  to  show  still  existent 
pathology  by  X-ray.  While  roentgenograms, 
especially  stereoscopic,  were  found  invaluable 
in  locating  bony  cavities  and  sequestra  and 
planning  the  scope  of  operative  intervention, 
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negative  plates  could  not  be  taken  as  final 
and  had  to  be  interpreted  in  connection  with 
clinical  findings;  extensive  sclerosis  often 
made  difficult  the  X-ray  demonstration  of 
deep-seated  cavities.  Assistance  was  some- 
times obtained  from  plates  made  with  a 
Carrel  tube  or  a  small  rubber  catheter  worked 
into  the  end  of  the  sinus.  This  procedure  was 
usually  more  valuable  than  the  introduction 
of  a  si  ver  probe  or  of  an  opaque  paste. 

METHODS    OF    TREATMENT 

Before  being  privileged  to  take  charge  of 
the  treatment  of  all  cases  of  unhealed  wounds 
at  General  Hospital  30,  the  writer  was  asso- 
ciated with  the  work  on  this  problem  in 
several  other  hospitals,  where  it  was  possible 
to  observe  the  results  of  various  other  meth- 
ods, with  a  large  number  of  these  earlier  pa- 
tients also  later  coming  under  the  writer's 
charge;  and  about  half  of  the  cases  upon 
which  these  observations  are  based  were  seen 
in  this  earlier  period. 

Many  different  methods  of  operative  and 
postoperative  treatment  were  used  with  vary- 
ing results.  Simple  curettage  of  the  tract  and 
packing  with  gauze  gave  even  more  unsatis- 
factory results  than  in  civil  work,  suppuration 
increasing  with  the  cavity  only  a  little  larger 
than  before.  This  same  operative  procedure 
followed  by  instillation  of  Dakin's  fluid 
brought  a  rapid  cleaning  up  of  the  discharge 
and  filling  in  of  the  wound  in  the  soft  parts; 
but  the  bony  cavity  with  a  narrow  tract 
leading  into  it  persisted  indefinitely  in  spite  of 
the  antiseptic  treatment,  and  as  soon  as  this 
was  discontinued  suppuration  recurred. 
Staining  of  the  affected  tissues  by  injections 
of  methylene  blue  followed  by  radical  debride- 
ment operation  was  also  attempted;  when 
these  were  closed  by  immediate  suture  a 
dangerously  septic*  wound  resulted  with 
inevitable  restoration  of  the  bony  pathology; 
when  the  wound  was  left  open  the  septic 
reaction  was  much  less  and  the  wound  soon 
appeared  to  be  granulating  cleanly,  but  later 
an  area  of  exposed  bone  would  invariably  be 
discovered  or  unhealthy  granulations  cover- 
ing a  low  grade  but  persistent  bone  infection. 
The  antiseptics  of  every-day  use  and  di- 
chloramine-T  also  were  less  useful  as  post- 


operative aids  than  Dakin's  solution,  but  for 
good  results  with  the  latter  exact  Carrel  tech- 
nique was  found  essential.  The  best  results  in 
healing  up  these  bone  fistulas  were  observed 
at  the  hands  of  Cotton  and  Rice,  of  Boston, 
who  practiced  a  fairly  extensive  cleaning  out 
operation  followed  by  careful  Carrel-Dakin 
sterilization.  They  were  able  to  get  complete 
cicatrization  in  a  majority  of  their  cases,  the 
time  required  being  from  4  to  8  weeks.  Clin- 
ical sterilization  of  the  wound  was  rarely  ob- 
tained, however,  unj:il  cicatrization  was  nearly 
complete,  and  for  this  reason  secondary  su- 
ture was  seldom  practiced.  The  necessity  of 
rapid  sterilization  and  prompt  closure  of  the 
wound  was  impressed  on  the  writer  on  receiv- 
ing many  promising  cases  of  their  series  that 
had  relapsed  with  recurring  bone  sinuses.  But 
even  with  their  careful  methods  a  number  of 
the  deep  seated  bony  lesions  failed  to  clear  up 
satisfactorily.  However,  these  methods  gave 
the  best  results  observed,  and  the  writer's 
technique  was  based  on  these  principles  with 
the  modification  of  a  more  extensive  revision 
operation  removing  every  possibility  of  cavity 
formation  and  a  lowing  rapid  sterilization 
with  early  closure.  The  other  contributing 
factors  permitting  more  satisfactory  results 
from  the  eventual  technique  consist  prob- 
ably in  a  number  of  minor  details  referred  to 
below,  which  altogether  were  found  to  have  a 
very  considerable  effect  on  the  ultimate  cure. 

DETAILS    OF    AUTHOR's    TECHNIQUE 

Lessons  from  a  rather  extensive  operative 
experience  led  to  the  adoption  of  certain  pre- 
operative measures  as  an  essential  part  of 
the  routine.  Sinuses  were  dilated,  under  gas 
if  necessary,  adequate  tube  drainage  secured, 
and  mechanical  cleansing  of  the  tract  by 
daily  irrigations  for  several  days  prior  to 
operation.  If  the  patient  had  shown  a  recent 
flare-up  with  fever,  poultices  were  applied. 
In  the  face  of  an  extensive  operation  often 
unavoidably  open'ng  up  unprotected  fields, 
this  preliminary  treatment  was  found  highly 
important  in  preventing  severe  septic  post- 
operative reactions.  Where  there  had  been 
extensive  cellulitis  or  lymphangitis,  the  bac- 
terial flora  was  examined  and  a  streptococcus 
infection  met  by  preliminary  drainage  opera- 
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Fig.  7.  a,  Schematic  drawing  to  show  common  type  ot  fracture  with  slight  displacement,  large  callus,  central 
cavity  with  sequestrum,  absorption  of  spicule,  and  sinus  to  surface.  Dotted  line  indicates  extent  of  bony  e.Kcision. 
Shading  represents  sclerosis  around  cavity  cutting  off  medulla,  b,  Illustrates  old  T  fractured  tibia  with  ankylosis. 
Cavity  in  head  of  tibia  communicates  with  pocket  at  site;  unabsorbed  cartilage  in  joint.  Excised  along  dotted  line. 
c,  Common  type  of  cavity  undermining  cortex  of  tibia  and  line  of  excision,  d,  Incomplete  fracture  from  seton  wound 
and  through-and-through  sinus  in  bony  tunnel  in  crest  of  tibia.  Persistently  recurred  until  converted  into  groove  as 
outlined. 


tion  and  localizing  measures.  Occasionally 
cases  are  met  that  are  extremely  bad  opera- 
tive risks,  anemic  and  toxic  from  long  con- 
tinued septic  absorption,  and  with  little  im- 
provement in  general  condition  following  any 
operative  measure  short  of  complete  removal 
of  the  disea^jd  area.  For  these  the  writer 
wishes  particularly  to  emphasize  the  impor- 
tance of  transfusion  of  blood,  not  after,  but 
prior  to  operation.  The  only  fatality  in  this 
series,  a  high  femur  lesion,  could  probably 
have  been  avoided  if  transfusion  had  been 
done  before  operation.  The  usefulness  of  this 
measure  in  dealing  with  sepsis  has  been 
recognized  by  other  operators,  and  ''straight" 
blood  seems  to  be  more  efhcacious  than 
citrated. 


An  attempt  was  always  made  to  determine 
the  approach  and  general  procedure  by  care- 
ful study  of  stereoscopic  roentgenograms  in 
conjunction  with  the  clinical  aspect  of  the 
wound.  Thus  the  incision  would  not  always 
be  through  the  existing  sinus  but  often 
through  an  older  scar,  if  better  accessibility 
could  be  obtained  in  that  way;  and  on  cer- 
tain occasions  it  was  found  advantageous  to 
approach  through  an  entirely  new  field. 
Operation  was  rarely  done  under  a  tourniquet, 
and  the  writer  is  distinctly  opposed  to  the 
use  of  one.  Shutting  off  the  blood  supply 
certainly  makes  operating  much  easier  and 
more  enjoyable,  for  the  dift'use  and  persistent 
oozing  from  the  old  scar  tissue  is  highly 
exasperating.    The  only  argument  in  favor  is 
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that  the  dry  field  makes  possible  neater  and 
more  accurate  work;  on  the  other  hand,  the 
operation  is  rarely  a  brief  one  and  the  pro- 
longed ischaemia  distinctly  lowers  the  resist- 
ance of  the  muscles  to  the  spread  of  infection 
from  the  septic  field.  Furthermore,  the 
application  of  a  tourniquet  even  for  a  brief 
time  is  followed  by  the  relaxation  and  dilation 
of  the  entire  arterial  system  distal  to  that 
point;  this  vascular  stasis  and  hypera?mia 
persists  for  some  time  after  removal  of  the 
constriction,  and  a  tremendous  oozing  and 
often  considerable  haemorrhage  occurs  in  the 
wound  hours  after  operation.  The  well 
known  problem  of  the  ''wet  stump"  illus- 
trates the  difficulty  in  dealing  with  this  con- 
dition, and  that  removing  the  tourniquet 
before  the  end  of  the  operation  is  not  suffi- 
cient. In  addition  the  oozing  forms  a  serious 
obstacle  to  the  prophylactic  use  of  Dakin's 
solution  as  will  be  shown  below.  As  patience 
and  experience  make  it  possible  to  overcome 
the  handicap  of  a  wet  field,  this  difficulty 
should  certainly  be  faced. 

In  the  technique  of  the  writer,  the  sinus 
and  a  small  amount  of  surrounding  scar  tissue 
was  first  excised  en  bloc.  The  extent  of  the 
bone  cavity  thus  exposed  was  determined, 
sequestra  removed,  and  the  area  well  cleaned 
out.  So  far  no  normal  tissue  has  been  ex- 
posed and  all  the  grossly  infected  material  has 
been  removed.  The  extent  of  the  revision 
procedure  having  been  determined  upon, 
linen  and  instruments  are  changed,  and  a 
long  incision  is  made  well  beyond  the  furthest 
limits  of  the  bony  cavity.  The  old  scars  were 
usually  very  extensive,  and  the  writer  pre- 
fered  not  to  remove  them  completely  until 
the  closure  operation,  rather  keeping  within 
their  limits,  but  excising  enough  to  leave  the 
wound  gaping.  The  incision  is  carried  down 
to  and  through  the  periosteum,  the  latter 
being  then  reflected  and  the  overlying  tissues 
retracted  en  masse,  great  care  being  taken  to 
avoid  opening  into  them  beyond  the  pro- 
tecting wall  of  scar.  The  importance  of  this 
small  detail  cannot  be  too  strongly  emphasized, 
as  neglect  of  it  has  always  been  followed  by 
cellulitis,  prolonged  suppuration  and  slough- 
ing, and  frequent  reinfection  of  the. exposed 
bone.    With  an  osteotome  the  bone  not  only 


overlying  the  cavity  but  also  completely 
surrounding  it  is  removed.  This  must  be 
extensive  and  loss  of  continuity  must  be 
accepted  if  necessary,  although  the  large 
callus  usually  makes  this  avoidable.  Tunnels 
must  be  converted  into  gutters  with  sloping 
walls;  "well"  or  bottle-shaped  cavities  into 
shallow  basins.  The  excision  must  continue 
not  only  until  all  necrotic  bone  has  been 
removed,  but  also  until  healthy  bleeding  bone 
is  reached.  The  dense  sclerotic  bone  sur- 
rounding these  cavities  has  no  power  of 
regeneration  and  insufficient  blood  supply  to 
support  a  covering  layer  of  granulations  that 
will  protect  against  eburnation.  In  irregular 
fractures  fissures  forming  a  nidus  or  harbor- 
ing a  minute  sequestrum  should  be  looked 
for  and  eradicated.  Finally  the  bony  surface 
must  be  made  smooth  and  free  from  spicules 
or  sharp  corners,  which  are  always  slow  to 
cover.  Definite  bleeding  points  may  be  tied 
and  complete  haemostasis  secured  by  pro- 
longed irrigation  with  hot  saline  and  a  few 
minutes'  packing.  Further  trimming  of  the 
soft  parts  may  be  necessary  to  complete  a 
careful  "toilette." 

We  now  have  a  wide  open  wound  from 
which  all  diseased  tissue  has  been  removed. 
But  being  accomplished  in  a  septic  field, 
organisms  are  still  present  in  considerable 
numbers  and  no  immediate  antiseptic  will 
kill  them  without  at  the  same  time  damaging 
the  body  tissues  also.  However,  the  infection 
is  a  surface  one  and  the  tissues  have  a  natural 
defensive  mechanism  against  it.  The  Carrel- 
Dakin  technique  was  found  to  be  the  best 
method  of  making  these  efforts  successful. 
The  excellent  work  of  Fleming  (13)  has 
indicated  that  the  success  is  due  more  to  the 
physiological  than  to  the  antiseptic  eft'ects  of 
the  solution;  but  the  method  was  found  to 
make  sterilization  and  successful  secondary 
suture  possible  more  uniformly  than  any 
other.  Scrupulous  attention  to  certain  de- 
tails, however,  was  found  to  be  essential.  In 
the  first  place,  instillation  tubes  must  be 
carefully  placed  and  irrigation  begun  at  once, 
in  order  that  the  required  action  be  secured 
before  invasion  of  the  susceptible  tissues  by 
the  bacteria  on  the  surface  has  taken  place. 
This  requires  complete  haemostasis  for  two 
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reasons:  one  that  clotting  takes  place  very 
slowly  in  the  presence  of  Dakin's  solution  and 
oozing  will  continue  often  for  days,  with 
bleeding  from  a  considerable  vessel  occa- 
sionally occurring  some  time  after  operation; 
the  other  that  the  presence  of  blood  and 
serum  in  the  wound  destroys  the  bactericidal 
properties  of  the  solution.  In  addition  the 
formation  of  a  clot  adherent  to  bone  surface 
will  protect  underlying  organisms  from  the 
bactericidal  action  of  both  antiseptic  and 
normal  wound  exudate.  Chutro  has  fre- 
quently observed  bone  infection  occurring 
under  the  protection  of  blood  clot.  The  action 
of  the  solution  in  removing  a  certain  inevit- 
able accumulation  of  blood  and  serum  is  a 
further  indication  for  early  instillation.  Pack- 
ing with  gauze  should  be  minimal  and  only 
sufficient  to  hold  the  tubes  in  place.  Wound 
margins  may  be  caught  back  with  sutures  or 
wedged  apart  by  interrupted  rolls  of  gauze. 
Immobilization  of  the  part  is  indicated  with- 
out regard  to  bony  union  and  metal  splints 
are  far  more  preferable  than  plaster. 

The  dressing,  save  for  change  of  outer  pads, 
is  not  disturbed  for  48  hours.  A  rise  of  one  or 
two  degrees  of  temperature  always  occurs 
during  this  period,  but  the  rise  of  temperature 
is  a  ways  in  inverse  proportion  to  the  care  at 
operation  in  keeping  within  the  walled-off 
area  in  the  soft  tissues  and  avoiding  fresh 
lymphatic  channels.  At  the  end  of  this  time 
the  tissues  are  much  less  sensitive  and  if  the 
skin  incision  has  been  protected  by  vaseline 
so  that  the  gauze  packing  will  not  become 
adherent  a  *'gas"  dressing  will  not  be  neces- 
sary. The  packing  is  removed,  the  wound 
irrigated  and  margins  thoroughly  cleaned,  but 
tubes  are  not  removed  unless  m'splaced  or 
clogged.  Daily  dressings  follow  with  the  most 
careful  aseptic  technique,  and  a  bacterial 
count  of  the  wound  secretions  is  made  every 
second  day.  Careful  inspection  and  toilette 
of  the  wound  at  each  dressing  will  greatly 
accelerate  the  sterilization. 

At  the  risk  of  tediousness  space  has  been 
given  to  emphasis  of  these  details  only 
because  in  the  considerable  experience  of  the 
writer  the  consistent  application  of  each  of 
them  has  been  followed  by  consecutively 
better  results.    CHnical  sterilization  often  was 


reduced  to  10  days,  although  deep-seated 
lesions  of  the  femur  sometimes  required  as 
long  as  four  weeks.  About  10  per  cent 
developed  bone  areas  which  refused  to  cover 
up  and  a  bacterial  count  graph  coming  to 
a  horizontal  just  above  the  base  line.  These 
failures  without  exception  the  writer  attributes 
to  timidity  in  the  operative  measures,  and 
second  operation  was  invariably  successful. 

SECONDARY    SUTURE 

In  the  writer's  opinion  the  best  criterion  as 
to  the  value  of  the  technique  outlined  above 
lay  in  the  results  from  secondary  suture.  For 
two  reasons  it  has  been  found  essential  to  do 
this :  first  because  the  maintenance  of  clinical 
sterility  until  cicatrization  completes  itself  is 
not  always  possible  and  can  be  accomplished 
only  at  the  expense  of  an  amount  of  pains- 
taking care  and  effort  not  readily  available 
under  the  conditions  at  hand;  and  second  be- 
cause cicatrization  by  this  method  results  in 
a  prolonged  convalescence  and  a  limitation  of 
function  which  ought  to  be  avoided.  Accord- 
ingly the  wounds  were  closed  as  soon  as  the 
count  fell  below  an  average  of  one  bacterium 
per  field,  with  the  additional  criterion  that 
all  bone  surface  must  be  covered. 

It  was  observed  that  the  end-result  of 
these  bone  lesions  healing  in  the  ordinary 
manner  showed  a  tremendous  functional 
handicap  in  the  mass  of  scar  tissue  extending 
from  the  skin  into  the  bone,  binding  down  the 
muscles  and  promoting  fibrosis  thereof.  Ac- 
cordingly in  closing  these  wounds  the  writer 
gave  up  the  method  of  Carrel  of  simply 
bringing  the  wound  edges  together,  in  favor 
of  that  of  Chutro.  In  this  technique  all  scar 
tissue  is  completely  excised  down  to  the 
periosteum,  so  that  normal  muscle  and  fat 
alone  appear  in  the  wound.  The  skin  and 
subcutaneous  tissues  are  then  freed  suffi- 
ciently far  on  each  side  to  allow  approxima- 
tion without  tension;  parallel  incisions  at 
the  sides  of  the  limb  or  a  skin  plastic  are 
sometimes  necessary.  Then  comes  the  most 
important  step  in  the  technique,  reconstruc- 
tion of  the  wound  to  eliminate  any  dead 
space.  A  flap  of  muscle  or  a  pedicled  fat 
transplant  from  under  the  wound  margins 
was  found  to  serve  equally  well.     Free  fat 
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grafts  were  less  successful  and  were  given 
up.  The  wound  was  then  closed  in  layers 
with  approximation  of  muscle  planes,  super- 
ficial fascia,  and  skin.  The  result  was  a  non- 
adherent linear  scar  presenting  no  obstacle 
to  return  of  muscle  function.  This  method  oc- 
casionally was  not  completely  applicable  from 
scarcity  of  soft  tissues  around  the  wound,  due 
to  atrophy  or  in  situation  around  the  ankle 
or  foot.  Extensive  loss  of  skin  here  would 
have  to  be  met  by  a  two-stage  plastic  from 
the  other  leg,  but  where  the  integument  could 
be  easily  brought  together  successful  closures 
were  obtained  by  filling  the  cavity  with 
"bipp."  In  most  of  these  plastic  operations 
a  rubber  dam  or  capillary  drain  of  silkworm- 
gut  was  left  in  the  lower  angle  of  the  wound 
for  48  hours  to  evacuate  serum  or  broken 
down  blood  clot.  As  no  bone  work  was  done 
at  this  final  operation  a  general  ancesthetic 
w^as  almost  never  given,  novocaine  locally 
being  used  without  difficulty.  A  first  inten- 
tion wound  was  the  usual  result  being 
obtained  in  about  80 percent;  complete  failure 
to  close  the  wound  occurred  but  rarely. 

That  so  extensive  an  operation  of  wound 
reconstruction  was  possible  on  the  site  of 
recent  persistent  suppuration  seems  to  the 
writer  the  best  testimony  as  to  the  foregoing 
procedure.  The  system  as  outlined  from  the 
beginning  is  essentially  that  practiced  by 
Chutro,  who  in  a  series  of  300  operations  had 
only  five  unsuccessful  cases.  But  that  time 
alone  can  show  the  end-result .  is  evidenced 
by  the  fact  that  one  of  Chutro's  successful 
cases  relapsed  several  months  after  being 
discharged  cured,  and  came  under  the  writer's 
care  with  a  persistent  bone  sinus  and  seques- 
tra present  at  operation;  and  a  similar  course 
may  have  occurred  in  some  of  the  cases  from 
which  these  observations  have  been  drawn. 

SUMMARY 

1.  In  the  year  following  the  Armistice 
about  500  cases  of  persistent  bone  sinuses 
following  gunshot  wounds  came  under  obser- 
vation for  varying  periods  of  time. 

2.  These  had  presented  an  unusually 
stubborn  surgical  problem  and  in  spite  of 
prolonged  surgical  treatment  little  progress 
was  being  made  toward  a  cure. 


3.  The  writer  was  privileged  to  have  the 
control  of  the  operative  and  postoperative 
treatment  of  about  half  of  these,  and  during 
this  experience  evolved  a  procedure,  also 
independently  arrived  at  by  others,  which 
led  to  the  clinical  cure  of  the  great  majority. 

4.  It  was  found  that  the  presence  of  an 
infected  bony  cavity  was  the  essential  cause; 
that  a  revision  operation  sufficiently  radical 
entirely  to  eliminate  this  faulty  configuration 
was  the  first  step  required;  that  the  con- 
comitant infection  could  be  eft"ectively  con- 
trolled and  terminated  in  a  comparatively 
brief  time  by  careful  wound  treatment  based 
on  physiological  and  antiseptic  grounds. 

5.  It  thereby  became  possible,  as  well  as 
desirable  from  the  functional  standpoint,  to 
close  these  wounds  by  a  bold  reconstruction 
operation. 

CONCLUSIONS 

1.  Persistent  bone  sinuses  are  a  very- 
common  and  a  very  serious  complication  of 
gun-shot  wounds  producing  compound,  com- 
minuted fractures,  unusually  resistant  to 
ordinary  surgical  treatment. 

2.  A  system  of  operative  and  postoperative 
procedure  directed  against  the  underlying 
etiological  factors  has  been  devised  after 
considerable  experience  which  in  a  high 
percentage  produces  a  clinical  cure. 

3.  Such  a  method  must  stand  the  further 
test  of  late  results  before  it  can  be  regarded 
as  the  means  of  permanent  cure  in  every  case. 

Note. — Having  no  access  to  any  roentgenograms  of  the  cases  in 
this  series,  the  writer  is  able  to  illustrate  the  nature  of  the  lesions  by  the 
accompanying  X-rays  only  through  the  courtesy  of  Dr.  F.  J.  Cotton 
(formerly  Major,  M.C,  U.  S.  A.)  with  whom  he  was  associated  in  the 
early  part  of  this  work,  and  who  has  very  kindly  loaned  these  prints  of 
similar  cases  from  his  own  service.  Cases  4,  5,  and  6  subsequently  came 
under  the  writer's  care  for  further  treatment,  as  noted. 
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ABDOMINAL  PREGNANCY  WITH  FCETUS  ALIVE  AT  TIME  OE  OPERATION 

With  Resume  of  Cases 
By  JOHN  M.  MAURY,  M.D.,  F.A.C.S.,  Memphis,  Tennessee 


IN  the  following  resume  of  cases  of  abdom- 
inal pregnancy,  only  those  in  which  the 
foetus  was  hving  at  the  time  of  operation 
are  considered.  Discussion  is  not  limited  to 
cases  in  which  the  foetus  was  viable,  because 
in  some  the  patients  were  less  than  7  months 
pregnant;  and  yet,  because  the  foetus  was 
alive,  the  operator  was  confronted  with  the 
problem  of  dealing  with  a  placenta  with  a  still 
active  circulation.  Herein  lies  the  difficulty 
met  with  in  treating  cases  of  abdominal 
pregnancy. 

I  have  had  no  cases  fulfilling  the  above 
requirements.  My  experience  with  abdominal 
pregnancy  has  been  limited  to  2  cases  in  both 
of  which  the  foetus  was  dead  at  the  time  of 
operation. 

When  the  placental  circulation  has  ceased 
and  the  foetus  is  dead,  the  operator  encounters 
no  greater  difficulty  than  peeling  placenta  and 
membranes  from  adherent  viscera.  The  only 
alternative  is  to  close  the  abdomen  after 
removing  the  foetus  and  leave  placenta  and 
membranes  to  be  taken  care  of  by  the  perito- 
neum. In  view  of  the  low  mortality  attending 
removal,  such  a  step  would,  I  take  it,  hardly 
be  looked  upon  as  a  legitimate  surgical  pro- 
cedure. 

In  Surgery,  Gynecology  and  Ob- 
stetrics, for  July  and  December,  1913, 
Horsley  reported  46  cases  from  1897  to  the 
time  of  writing  his  article,  but  his  reports  are 
so  abbreviated  that  14  give  only  the  fate  of  the 
mother  and  child  while  the  balance  are 
deficient  in  one  or  more  points  which  are  con- 
sidered in  this  resume.  However,  the  cases 
reported  by  Horsley  are  made  use  of  here 
where  possible. 

The  cases  collected  for  me,  29  in  number, 
were  reported  during  the  period  from  the 
beginning  of  1909  to  the  end  of  1918,  and, 
excluding  Horsley's  comprised  all  the  cases 
to  be  found  in  the  Chicago  hbraries.  There 
are  a  number  of  references  in  the  Index 
Medicus  which  were   not  available    on   ac- 


count of  war  conditions  or  because  the  jour- 
nals are  not  to  be  found  in  Chicago  hbraries. 
but  the  majority  of  them  are  cases  operated 
upon  after  death  of  the  child. 

My  list,  therefore,  is  not  a  complete  one, 
but  in  view  of  the  fact  that  one  man's  expe- 
rience with  this  condition  is  usually  limited  to 
one  case,  the  number  is  sufficiently  large  to 
warrant  the  drawing  of  conclusions. 

Diagnosis.  In  29  cases  the  pre-operative 
diagnosis  was  made  in  18,  or  62  plus  per  cent. 
This  compares  favorably  with  the  pre-opera- 
tive diagnosis  made  in  ectopics  at  the  time  of 
primary  rupture  which,  according  to  an  aver- 
age of  estimates,  is  about  50  per  cent.  It  is, 
of  course,  highly  desirable  that  ectopic  preg- 
nancy should  be  recognized  and  operated  upon 
at  the  time  of  primary  rupture  as,  only  by  so 
doing,  may  the  number  of  advanced  abdomin- 
al pregnancies  be  reduced  to  a  minimum.  If 
it  is  true  that  50  per  cent  of  ectopics  are  not 
recognized  at  the  time  of  rupture,  our  methods 
of  teaching  this  subject  to  students  are  at 
least  open  to  criticism. 

Mortality  of  mother  and  child.  Of  73  cases 
operated  upon,  55  mothers  recovered  and  18 
died,  a  mortality  of  24.6  per  cent.  In  Harris' 
tables  published  in  Kelly's  Operative  Gyne- 
cology the  maternal  mortality  in  the  40  cases 
operated  upon  between  1889  and  1896  was 
32  per  cent,  so  that  there  is  but  Httle  improve- 
ment in  results.  Maternal  mortality  was,  in 
nearly  every  case,  due  to  haemorrhage,  sepsis, 
or  both.  In  addition  to  these  causes  one 
mother  died  from  embohsm,  one  from  pneu- 
monia, and  one,  on  the  ninth  day,  from  shock 
following  operation  for  intestinal  obstruction. 

In  59  cases  in  which  the  child  was  of  viable 
age,  27  died  within  a  period  of  3  or  4  days,  an 
infant  mortahty  of  45.7  per  cent.  In  the  40 
cases  quoted  above  from  Harris'  table  the 
infant  mortality  was  45  per  cent. 

In  many  of  the  case  records  the  condition 
of  the  child  was  not  stated  but  in  16  it  was 
stated  that  the  child  was  deformed,  usually 
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some  form  of  talipes.  Subtracting  13  cases  in 
which  the  child  was  under  7  months,  if  all 
the  remaining  cases  in  which  the  child's  condi- 
tion was  not  stated  were  perfect,  there  were 
26.6  per  cent  deformed  to  a  greater  or  less 
extent.  The  deformities  must  not  be  taken  as 
meaning  that  these  children  were  imperfect 
in  development  but  rather  that  the  deformity 
was  the  result  of  pressure  from  the  restricted 
space  in  which  they  existed. 

Symptoms.  In  29  cases  abstracted  in  full, 
8  gave  a  history  of  primary  rupture;  26.9  per 
cent.  In  15  cases  there  was  no  history  of  pri- 
mary rupture  and  in  6  the  records  were 
doubtful. 

Considering  the  fact  that  while  primary 
abdominal  pregnancy  may  exist,  it  is  quite 
rare,  and  therefore  that  practically  all  cases 
must  undergo  tubal  rupture  or  tubal  abortion, 
it  would  seem  that  these  figures  are  rather 
less  than  one  would  expect.  On  the  other 
hand,  when  one  remembers  the  number  of 
cases  undiagnosed  or  wrongly  diagnosed  at 
the  time  of  primary  rupture,  they  do  not  seem 
so  far  wrong.  Be  that  as  it  may,  the  fact 
remains  that  a  careful  consideration  of 
abnormal  conditions  which  probably  existed 
during  the  first  3  months  of  the  pregnancy 
should  throw  some  light  on  the  diagnosis. 

Polak  comments  upon  the  large  number  of 
mothers  showing  evidences  of  toxaemia.  In 
over  80  per  cent  of  cases,  pain  was  the  most 
prominent  symptom.  It  was  variously  des- 
cribed as  "coUcy"  or  "paroxysmal  abdominal 
pain"  with  nausea  and  vomiting  and  the  at- 
tacks were  followed  by  faintness  and  syncope. 
In  nearly  half  the  cases  there  was  irregular 
bleeding  from  the  uterus,  the  amount  in  some 
cases  being  very  slight,  while  in  others  the 
amount  was  such  as  to  be  described  as  haem- 
orrhage. In  one  case  menstruation  recurred 
regulaily  up  to  the  time  of  operation,  which 
was  done  in  the  sixth  month.  In  other  cases 
there  was  "syncope,"  "fainting  spells," 
"abdominal  crises,"  "peritoneal  irritation," 
"dysuria,"  and  "frequent  micturation. " 

Placenta.  In  most  cases,  as  would  be 
expected,  the  placenta  was  attached  to  the 
pelvic  organs:  uterus,  broad  ligaments,  tubes, 
pelvic  wall,  small  intestines,  and  sigmoid. 
In  two  cases  it  was  attached  to  the  liver.    In 


several  there  was  a  pedicle-like  arrangement 
and  the  placenta  could  be  ligated  as  a  pedicled 
ovarian  cyst  is  ligated.  The  latter  arrange- 
ment presents  the  least  difficulties  for  the 
operator  and  the  greatest  safety  to  the  patient. 
Next  in  safety  are  the  cases  in  which  the  pla- 
centa can  be  removed  together  with  the 
structures  to  which  it  is  attached,  removing 
the  placenta  without  detaching  it.  The  dispo- 
sition of  the  placenta  was  stated  in  45  cases: 
in  30  it  was  removed  with  a  mortahty  of  10 
per  cent;  in  15  cases  it  was  left  or  partially 
removed,  with  a  mortahty  of  40  per  cent. 

This  speaks  strongly  for  the  removal  of  the 
placenta  but  cases  doubtless  recovered  with- 
out removal  which  would  have  died  with 
removal. 

Size  of  uterus.  This  was  stated  in  only  a  few 
cases :  in  6  cases  operated  upon  at  term  it  was 
variously  described  as  "very  much  enlarged," 
"to  umbilicus,"  "size  of  3  months'  preg- 
nancy," "double  the  normal  size,"  "some- 
what larger  and  softer  than  normal,"  and 
"size  of  a  2}^  months'  pregnancy."  One  at 
the  seventh  month  was  "markedly  enlarged'' 
and  one  at  the  sixth  month  "the  size  of  an 
adult  list." 

From  this  one  would  conclude  that  the 
uterus  is  variable  in  size,  probably  depending 
upon  the  attachments  and  blood  supply. 

Treatment.  From  a  perusal  of  the  histories 
of  cases  of  abdominal  pregnancy,  they  may 
be  divided  into  three  classes:  first,  those  in 
whom  the  pregnancy  is,  while  not  normal,  so 
nearly  so  that  they  do  not  consult  a  physician, 
or,  if  they  do,  their  condition  is  not  recog- 
nized until  after  spurious  labor  with  failure 
of  the  woman  to  deliver  herself;  second,  those 
in  whom  the  condition  is  recognized  but  whose 
complaints  are  of  minor  importance  and  who, 
if  let  alone,  will  probably  go  on  to  term  with- 
out serious  mishap;  third,  those  who  are 
impelled  by  constant  pain,  attacks  of  syncope, 
hccmorrhage  or  toxemia,  etc.,  to  consult  a 
physician  and  who  need  immediate  operative 
interference  if  they  are  to  be  given  a  chance 
to  survive. 

Those  in  Class  i  are  probably  in  the 
majority  but  as  they  do  not  come  for  treat- 
ment until  after  the  death  of  the  child,  they 
are  not  discussed  in  this  paper.    Suffice  it  to 


MAURY:    ABDOMINAL   PREGNANCY,   FCETUS   LIVING   TIME   OF   OPERATION      525 


say  thai  they  come  for  operation  at  the  most 
favorable  time  so  far  as  saving  the  mother  is 
concerned.  Class  3  comes  next  in  point  of 
numbers.  In  other  words,  most  of  them  who 
consult  a  physician  do  so  for  some  serious 
condition.  There  can  be  no  question  but  that 
operation  must  be  done  at  once.  It  is  not  a 
question  of  shall  the  operation  be  done  but 
rather  a  question  of  shall  the  placenta  be 
removed  after  the  child  is  abstracted  from 
the  abdomen. 

It  seems  to  be  the  concensus  of  opinion  of 
the  medical  profession  that  all  cases  of  abdom- 
inal pregnancy  should  be  operated  upon  if 
possible  during  the  life  of  the  foetus,  and  this 
brings  us  to  a  consideration  of  Class  2;  the 
few  cases  in  which  the  diagnosis  of  abdominal 
pregnancy  has  been  made  but  in  which  the 
mother's  condition  is  not  jeopardized  by  the 
complications  enumerated  in  Class  3.  Since 
the  mortality  from  operation  after  the  death 
of  the  foetus  is  very  much  less  than  from  opera- 
tion during  the  life  of  the  foetus,  it  would  seem 
that  operation  during  the  latter  period  must 
be  based  entirely  on  the  hope  of  saving  the 
child. 

This,  however,  is  not  the  case,  because 
abdominal  pregnancy  is  a  potential  source  of 
great  danger,  and  a  grave  crisis  may  arise  at 
any  time  demanding  immediate  operation, 
and  this  fact  must  be  taken  into  consideration 
in  determining  whether  the  operation  should 
be  done  at  once  or  later. 

It  has  also  been  pointed  out  that  the  farther 
a  woman  is  from  term,  the  greater  are  her 
chances  of  developing  serious  complications. 
In  other  words,  complications  are  greater  in 
the  first  half  than  in  the  second  half  of  the 
pregnancy. 

It  would  seem  a  fair  deduction  that  if 
cases  in  Class  2  are  seen  before  7/2  months 
they  should,  in  the  interest  of  the  mother,  be 
operated  upon,  but  if  seen  after  that  time, 
provided  they  can  he  kept  under  close  observa- 
tion, it  would  be  in  the  interest  of  the  mother 
to  defer  operation  until  after  death  of  child. 

Removal  of  the  placenta.  This  is  a  question 
which  must  be  decided  by  the  operator  on  the 
merits  of  the  individual  case.  Those  cases  in 
which  the  placenta  has  been  removed  have 
given   a  maternal  mortaUty  of   10  per  cent 


against  40  per  cent  in  which  the  placenta  was 
not  removed.  I  do  not  take  these  figures  to 
mean  that  the  placenta  must  be  removed  but 
that  a  most  careful  examination,  having  in 
view  the  feasibility  of  removing  the  placenta, 
must  be  made  and  the  placenta  removed,  if 
there  is  a  fair  chance  of  controlling  the  blood 
supply. 

If  a  pedicle-like  arrangement  exists,  the 
removal  is  simple.  If  the  placenta  grows  from 
organs  which  can  be  removed,  no  separation 
of  the  placenta  should  be  made  but  placenta 
and  organs  removed  en  masse.  The  greatest 
difiiculties  are  encountered  in  those  cases  in 
which  the  placenta  has  developed  on  the 
liver,  the  mesentery,  or  is  plastered  on  the 
pelvic  wall.  These  are  the  cases  which  tax 
one's  judgment  in  deciding  for  or  against 
removal  and  tax  also  one's  ingenuity  in  con- 
trolling haemorrhage. 
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Fig.  I.  Broad  ligament  clamped  and  severed  at  both  sides  of  uterus.  Rectum 
pulled  forward  and  sutured  to  cervical  ends  of  vagina  and  uterus  obliterating  cul- 
de-sac  of  Douglas. 


{A  New  Operation  for  Prolapse  of  the  Rectum  in  Women.  —  H.  M.  Rickter.) 


DEPARTMENT  OF  TECHNIQUE 

A   NEW    OPERATION    FOR   PROLAPSE    OF    THE    RECTUM    IN    WOMEN 

Bv  H.  M.  RTCHTER,  M.D.,  F.A.C.S.,  Chicago 


THE  results  of  operation  for  complete  pro- 
lapse of  the  rectum  are  notoriously  unsatis- 
factory. Neither  amputation  of  the  pro- 
lapsed section,  a  most  illogical  procedure,  nor 
intra-abdominal  fixation  of  the  rectum  and  lower 
sigmoid  have  proved  satisfactory. 

The  following  operation  applies  to  a  limited 
number  of  cases,  but  where  it  can  be  used,  offers, 
I  believe,  a  fair  degree  of  permanency  of  result. 
The  operation  is  limited  to  women  in  whom  the 
broad  ligaments  and  uterus  can  be  utilized  for  the 
suspension,  and  must  either  be  performed  after 
the  childbearing  period  is  passed  or  where  steril- 
ization is  permissible.  The  essential  features  of 
the  operation  are:  first,  the  suspension  of  the 
rectum  by  passing  the  broad  ligament  behind  it; 
second,  the  fixation  of  the  rectum  to  the  uterus 
and  of  the  uterus  outside  the  abdominal  fascia. 

A  free  medium  incision  is  made,  the  uterus 
drawn  well  forward  and  the  broad  ligaments, 
including    the    round    ligament    and    the    tube. 
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Fig.  2.     Broad  ligament  pulled  through  perforation  in 
mesorectum. 


severed  close  to  its  side.  With  the  hanrl  intro- 
duced deeply  into  the  pelvis,  the  rectum  is  drawn 
taut.  It  will  usually  be  found  that  a  considerable 
mesorectum  is  present,  and  that  the  prolapse  can 
be  completely  reduced  by  this  traction.  The 
cul-de-sac  of  Douglas  is  obliterated  by  suturing 
the  anterior  surface  of  the  rectum  to  the  posterior 
surface  of  the  vagina  and  cervical  end  of  the 
uterus,  reaching  well  up  on  to  the  posterior  sur- 
face of  the  uterus,  but  not  up  to  its  free  border. 
During  the  placing  of  the  sutures  the  traction  on 
the  uterus  is  somewhat  relaxed.  The  mesorectum 
is  now  outHned  as  low  down  as  possible.  Whether 
well  formed  or  incomplete,  it  is  perforated  care- 
fully by  means  of  blunt  dissection,  making  an 
opening  an  inch  or  more  in  length,  and  as  near  the 
anal  end  as  feasible.  Either  of  the  broad  liga- 
ments is  now  drawn  through  this  opening  to  be 
sutured  to  its  fellow  of  the  opposite  side,  thus 
forming  a  suspensory  hammock. 

To  obliterate  the  pelvic  space  as  far  as  possible, 
and  so  prevent  the  descent  of  small  bowel,  is 
probably  desirable.  For  this  purpose  the  loose 
peritoneum  is  closed  in.  Particularly,  the  utero- 
sacral  ligaments  are  sutured  to  the  rectum,  and 
the  free  border  of  the  broad  ligaments  to  the 
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Fig.   3.     Broad  ligament  sutured  to  its  fellow  of  the 
opposite  side,  the  latter  drawn  through  the  mesorectum. 
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Fig.  4.  Sacro-uterine  ligaments  sutured  to  sides  of 
rectum.  Free  edges  of  broad  ligaments  sutured  to  pos- 
terior pelvis. 

posterior  pelvic  peritoneum.  It  is  now  found 
that  the  pelvic  cavity  is  partially  obUterated,  and 
that  the  rectum  passes  upward  and  forward, 
terminating  in  the  lower  sigmoid.  The  free  bor- 
ders of  the  abdominal  fascia  are  now  dissected 
well  back  from  the  skin  and  subcutaneous  fat, 
leaving  the  external  surfaces  exposed.  This  dis- 
section is  carried  out  only  in  the  lower  portion 
of  the  incision.  The  free  border  of  the  fascia 
is  sutured  to  the  cervix  on  each  side  of  the 
uterus,  and  the  latter  further  sutured  to  the 
anterior  surface  of  the  fascia,  making  a  firm, 
extrafascial  fixation  of  the  uterus.  As  the  rectum 
leaves  the  uterus,  it  is  further  sutured  for  a  dis- 
tance of  an  inch  or  more  to  the  free  edges  of  the 
abdominal  fascia.  The  closure  of  the  incision  is 
now  completed  in  the  usual  manner. 

It  is  probable  that  the  recurrence  of  ptosis, 
following  plastic  operations  on  the  various  viscera, 
is  due  to  the  inability  of  peritoneal  union  to 
withstand  strain  or  tension.  Thus,  after  the  most 
extensive  suturing  of  rectum  and  sigmoid  to  the 
pelvic  and  abdominal  wall,  recurrence  is  exceed- 
ingly common.    The  fixation  of  the  rectum  to 


Fig.  5.  Uterus  and  rectum  sutured  to  free  border  of 
abdominal  fascia,  the  uterine  fundus  being  extrafascial. 
The  skin  will  be  sutured  over  the  fundus. 

vagina,  uterus,  and  abdominal  wall  is  of  but 
moderate  value,  the  permanency  of  its  fixation 
probably  being  increased  by  combining  with  it 
the  suspension  of  the  uterus.  The  use  of  the 
broad  ligaments,  however,  is,  I  believe,  of  con- 
siderable value,  and  the  further  obliteration  of  the 
pelvic  space  a  desirable  adjunct. 

In  a  patient,  on  whom  I  have  recently  carried 
out  this  operation,  the  immediate  result  has  been 
perfect,  there  being  not  the  slightest  bulging. 
Rectal  examination  shows  the  lumen  to  be  snug. 
The  sphincter,  which  was  greatly  relaxed  by 
several  years  of  overstretching  by  the  prolapsed 
mass,  was  at  first  entirely  functionless,  but  soon 
regained  its  tone. 
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Assistant  Professor  of  Surgery,  Cornell  Medical  College;  Attending  Surgeon,  St.  Luke's  Hospital 


THE  object  of  this  paper  is  to  describe  a 
simple  procedure  which  will  be  found  of 
value  in  the  treatment  ot  inguinal  hernia. 
For  a  moment  let  us  rapidly  review  the  muscu- 
lar and  fascial  structures  which  are  directly  en- 
countered in  the  repair  of  an  inguinal  hernia. 
Poupart's  ligament,  formed  from  the  lowest 
fibers  of  the  external  oblique,  passes  from  the 
anterior  superior  spine  of  the  ilium  to  the  spine 
of  the  pubes.  The  ligament  is  curved,  with  its 
concavity  downward,  due  to  the  attachment  of 
the  iliac  portion  of  the  fascia  lata.  The  degree 
of  curvature  and  tension  of  this  ligament  varies 
with  the  position  of  the  limb  and  body.  Exten- 
sion and  eversion  of  the  limb  increase  the  ten- 
sion; flexion  and  inversion  relax  it.  The  fibers 
of  the  external  oblique  and  transversalis  that 
unite  to  form  the  conjoint  tendon  arise  respec- 
tively from  the  outer  half  and  the  outer  third 
of  Poupart's  ligament.  A  relaxation  of  Pou- 
part's ligament  automatically  loosens  the  con- 
joint tendon  and  results  in  an  approximation 
of  these  structures;   the   relaxation  of  the  con- 


Fig,  la  (above).  Position  during  the  stage  of  dissection 
and  the  insertion  of  the  sutures  between  Poupart's  liga- 
ment and  the  conjoint  tendon.  The  requisite  of  this 
position  is  exposure. 

Fig.  lb.  Position  during  the  stage  of  repair.  Here  re- 
laxation is  desired.  The  thigh  and  knee  are  fie.xed  and  the 
whole  limb  rotated  inward.  This  relaxes  Poupart's  liga- 
ment, the  conjoint  tendon  with  its  component  parts,  and, 
toa  lesser  degree,  the  rectus.  Additional  rela.xation  is  ob- 
tained by  elevating  the  shoulders.  When  the  maximum 
physiological  rela.xation  has  been  obtained  the  sutures  are 
tied.  (In  the  drawing  the  arms  are  raised  in  order  to  show 
the  operative  field;  in  practice  they  are  by  the  side.) 


joint  tendon  in  turn  relaxes  the  related  portion 
of  the  rectus. 

For  convenience  we  will  divide  hernial  opera- 
tions into  two  stages.  The  first  stage  consists  of 
the  dissection,  high  ligation,  and  fixation  of  the 
sac:  the  second  stage  consists  of  the  transplanta- 
tion of  the  cord  and  the  repair  of  the  inguinal 
canal.  The  stage  of  dissection  requires  a  position 
which  will  give  exposure  and  definition  to  the 
parts;  the  stage  of  repair  a  position  which  gives 
relaxation  and  allows  approximation  of  the 
structures.  The  dissection  is  carried  on  with  the 
patient  in  the  customary  dorsal  position  (Figs. 
la  and  2).  On  completion  of  this  stage  the 
patient  is  placed  in  a  position  of  relaxation  with 
the  limb  flexed  and  rotated  inward  (Figs.ib  and 
3).  This  relaxes  Poupart's  ligament  and  reduces 
the  distance  between  the  ligament  and  the  con- 
joint tendon.  The  reduction  in  distance  varies 
in  difi'erent  patients  from  20  per  cent  to  70  per 


Fig.  2.  The  stage  of  dissection  is  finished  and  the 
sutures  are  being  inserted  between  the  conjoint  tendon  and 
Poupart's  ligament.  Note  wide  gap  between  the  conjoint 
tendon  and  Poupart's  ligament,  and  the  tension  of  the 
internal  oblique. 


'Read  before  the  Surgical  Section  of  the  New  York  State  Medical  Society,  New  York,  March  24,  ig2o. 
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Fig.  3.  Same  as  Figure  2,  with  the  patient  in  the  posi- 
tion of  maximum  physiological  relaxation.  Xote  the 
automatic  approximation  of  the  structures.  The  reduc- 
tion of  the  gap  varies  in  different  patients  from  20  per  cent 
to  70  per  cent,  the  average  being  35  per  cent.  In  the 
slighter  hernia  there  is  an  actual  approximation  of  Pou- 
part's  and  the  conjoint  tendon. 

cent,  the  average  being  35  per  cent.  The  ap- 
proachment  of  these  parts  is  further  facihtated 
by  raising  the  head  and  shoulders  of  the  patient, 
which  relaxes  the  rectus  and  the  abdominal  wall. 
In  the  sUghter  forms  of  hernia  the  gap  is  almost 
obliterated.  In  hernial  operations  done  under 
local  anaesthesia  this  position  aids  in  combating 
muscular  tension. 

We  have  employed  this  position  of  muscular 
balance  for  10  years.  During  the  last  5  years, 
we  have  found  it  necessary  to  perform  the  trans- 


Fig.  4.  Post-operative  position.  The  patient  leaves 
the  operating  room  with  a  pillow  under  the  thigh,  and  the 
shoulders  elevated.  He  is  transferred  to  the  bed,  and 
maintained  in  the  rela.xed  position  for  at  least  7  days. 


plantation  of  the  rectus  only  once.  To  insure 
relaxation  during  the  period  of  healing,  the 
position    is    maintained    for    at    least    7    days 

(Fig.  4)- 

Not  so  verv  long  ago  it  was  the  custom  of  a 
well-known  clinic  to  immobilize  their  post- 
operative hernise  in  plaster  spicas.  No  more 
barbarous  or  unphysiological  position  could  be 
devised;  yet  one  still  encounters  warm  advocates 
of  this  folly. 

SUMMARY 

In  order  to  insure  firm  union,  all  tension  must 
be  avoided.  Tight  suturing  means  tissue  tension, 
impairment  of  nutrition,  and  the  possibility  of  a 
replacement  fibrosis.  In  the  operative  treatment 
of  inguinal  hernia  this  elementary  procedure  of 
placing  the  parts  in  a  position  of  muscular  rest 
simplifies  the  closure,  aids  union,  and  insures  a 
comfortable  convalescence. 
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INFLATION  OF  THE  COLON  AS  AN  AID  IN  ROENTGEN  EXAMINATION 

By  HERMAN  B.  PHILIPS,  M.D.,  New  York  City 
Roentgenologist,  Hospital  for  Deformities  and  Joint  Diseases 


A  PATIENT  on  the  dispensary  service  of 
Henry  W.  Frauenthal,  appeared  at  the 
clinic  suffering  from  chronic  arthritis  of 
the  shoulder.  In  the  course  of  a  routine  examina- 
tion, a  large  tumor,  apparently  of  the  left  kidney, 
was  noted.  It  was  diagnosed  as  a  hypernephroma, 
and  referred  to  the  X-ray  department  for  further 
examination. 

The  roentgenograms  resulting  from  the  usual 
examination  of  the  urinary  tract,  were  unsatis- 
factory, due  to  the  immense  size  of  the  tumor. 
Its  borders  blended  with  the  shadows  of  the 
spleen,  liver,  and  pelvis,  and  it  was  exceedingly 
difficult  to  make  out  the  margins  of  the  growth. 
Oxygen  inflation  of  the  peritoneum  was  thought 
of  but  not  resorted  to  because  of  the  reluctance 
of  the  patient  to  stay  over  in  the  hospital  for  a 
few  days,  and  his  absolute  refusal  to  be  sub- 
jected to  any  operative  procedure  no  matter  how 
slight. 

The  following  technique  was  used,  a  method 
frequently  used  in  physical  examinations,  and 
in  roentgen  examinations  of  the  bladder,  but  as 
far  as  the  author  can  determine,  not  described 
as  utilized  in  roentgen  examination  of  the  abdo- 
men proper.  The  patient  was  placed  on  his  left 
side,  and  a  rectal  tube  inserted  into  the  colon. 
With  a  small  hand  bicycle  pump,  the  colon  was 
slowly  and  gradually  distended  to  the  degree  of 
slight  discomfort,  when  the  tube  was  withdrawn. 
The  roentgen  examination  was  then  repeated 
with  very  gratifying  results.  The  distended  and 
slightly  displaced  colon  offered  a  contrasting  back- 
ground, which  clearly  outlined  the  tumor,  as 
well  as  the  other  solid  abdominal  viscera. 


Roentgenogram   of   hypernephroma    after  inflation   of 
colon  with  air. 


This  method  certainly  does  not  offer  as  uni- 
versal an  application  as  oxygen  inflation  of  the 
peritoneum,  however  its  expedience,  freedom 
from  dangers  and  inconveniences,  makes  the 
author  feel  justified  in  submitting  it  to  the  pro- 
fession at  large. 
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DESCRIPTION  OF  A  SUPRAPUBIC  PROSTATIC  RETRACTOR 

By  ROBERT  EMMETT  FARR.  :\r.D.,  F.A.C.S.,  Minneapolis,  Minnesota 


THE  first  manipulation  of  a  surgeon  when 
doing  a  suprapubic  prostatectomy  is  to 
place  one,  or  more  often  two,  lingers  of  one 
hand  in  the  rectum  in  order  to  aid  the  enucleating 
finger  of  the  other.  There  is  no  question  but  that 
asepsis  is  more  easily  preserved  and  the  technique 
of  the  operation  more  refined  when  the  rectal 
manipulation  is  eliminated.  In  addition  to  this 
factor,  the  rectal  dilatation  markedly  interferes 
with  a  smooth  anaesthesia.  If  general  anaesthesia 
is  used,  a  deeper  narcosis  is  necessary  upon  dilating 


the  sphincter.  Under  local  anaesthesia,  the  in- 
troduction of  the  fingers  into  the  rectum  is  a 
serious  handicap. 

The  instrument  which  I  have  de\-ised  will 
effectually  do  all  and  even  more  than  the  |rectal 
linger  can  do,  thus  eliminating  the  necessity  of 
the  latter. 

The  prostatic  retractor,  closed  (Fig.  i),  is  in- 
troduced into  the  internal  urethra  for  a  distance 
depending  upon  the  approximate  size  of^^the 
prostate.    The  prongs  are  then  opened  (Fig.  2). 


Fig.   I.     Sagittal  section  showing  suprapubic  prostatic  retractor  (closed)  introduced 
into  the  internal  urethra. 
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.Fig.  2.    Sagittal  section  showing  suprapubic  prostatic  retractor  (open)  in 
use.    (Note  elevation  of  prostate.) 


taking  hold  in  the  gland   tissue,  by  turning  the 
circular  top  of  the  instrument. 

The  accompanying  illustrations  (Fig.  i  and 
Fig.  2)  demonstrate  clearly  the  modus  operandi 
of  the  retractor.  With  it  in  place,  the  prostate 
may  be  elevated  to  any  degree  that  is  compatible 
with  its  mobility,  and  the  enucleation  can  be 
made  largely  under  direct  \dsion.  Scissors  dis- 
section, done  directly  under  the  eye,  may  be 


advantageously  used  to  expose  one-half  or  two- 
thirds  of  the  gland,  after  which  the  remaining 
portion  may  be  freed  by  the  enucleating  finger. 
Further  experience  may  show  that  the  prongs 
of  the  instrument  may  need  to  be  modified  as 
regards  their  size  and  shape.  However,  the  first 
model  has  proved  very  satisfactory  in  my  hands 
and  has  greatly  faciUtated  my  operations  which 
have  been  done  entirely  under  local  anaesthesia. 


i 
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TREATMENT   OF    PROCIDENTIA   IN   THE   NULLIPAROUS 

By  GEORGE  ERETY  SHOEMAKER,  M.D.,  F.A.C.S.,  Philadelphia 

Gynecologist,  Presbyterian  Hospital 


THE  writer  has  notes  of  eight  cases  showing 
various  degrees  of  prolapsus  of  the  uterus 
in    nuUiparous   women,    which   have   been 
treated  by  various  methods. 

\'aginal  hysterectomy  alone  was  done  in  two 
instances,  single  women,  one  aged  57,  the  other 
70.  The  protrusion  of  a  small  thumb-like  cervix, 
without  hypertrophy,  for  an  inch  and  a  half,  with- 
out much  descent  of  vaginal  walls  rendered  this 
method  desirable.  Both  have  had  entire  comfort 
since,  one  for  2  years,  the  other  for  7.  Both  had 
had  suspicious  bleeding  previously. 

Another  patient  had  a  cervical  cone  dissected 
out,  shortening  the  uterus  to  2  inches.  Suspension 
followed.  This  was  not  permanently  successful. 
The  patient  was  a  young  colored  woman,  laborer, 
and  should  have  had  hysterectomy,  which  was  re- 
fused. Another  had  amputation  of  the  cervix 
and  supravaginal  hysterectomy  with  suspension 
of  the  stump.  This  patient  had  a  small  fibroma 
and  remains  well.  Two  were  treated  by  plastic 
methods  with  success,  being  mild  types.  Another, 
with  a  protrusion  of  an  inch  or  more  of  cervix  had 
been  married  4  years  and  was  very  anxious  for 
children.  She  had  a  polypus  removed  and  wore 
a  pessary  which  corrected  the  sterility  and  made 
her  comfortable. 

I  wish  particularly,  however,  to  speak  of  the 
method  of  dealing  with  the  extreme  development 
of  the  condition  where  the  whole  small  uterus 
with  bladder  comes  out,  inverting  the  vagina 
either  completely  or  nearly  so. 

In  this  condition  in  one  instance  the  writer  has 
failed  of  permanent  success  by  the  ordinary 
methods  which  are  apphed  in  multiparae  and  has 
been  obliged  to  resort  to  hysterectomy.  In  mul- 
tiparas the  perineal  injury  is  contributory  and  at 
operation  the  normal  muscular  and  fascial  rela- 
tions can  be  restored  for  support.  In  the  con- 
genitally  defective  patient,  however,  the  vaginal 
walls  and  connective  tissues  slide  upon  one  another 
without  the  occurrence  of  gaping  of  the  vagina 
and  there  is  no  injury  to  repair.  This  may  be 
illustrated  by  the  following  case. 

R.  McG.,  age  28,  single,  was  referred  by  her  physician 
in  1907  for  a  disabling  prolapsus  of  the  uterus,  vagina, 
and  portions  of  the  bladder.     The  protrusion  had  been 


complete  for  5  months  when  on  the  feet.  Menstruation 
was  normal.  She  had  never  been  pregnant  according  to 
the  history  and  there  were  no  marks  to  indicate  that  it 
had  ever  occurred.  The  vagina  was  small,  smooth,  and 
straight. 

The  operations  performed  on  this  the  first  occasion  were  : 
resection  of  the  long,  thin  cervix,  remo\Tng  x]/2  inches,  the 
uterine  canal  having  measured  4^^  inches;  radial  suture 
of  the  cervix;  extensive  resection  of  anterior  vaginal  wall, 
suture  in  layers;  perineal  tightening;  abdomen  opened; 
round  ligaments  shortened  by  doubling  and  suture;  sus- 
pension of  fundus  by  silk  sutures. 

Twelve  years  later,  that  is  in  1919,  she  reported  that 
as  the  result  of  the  former  operations  she  was  well  for  4 
years,  when  recurrence  took  place.  Her  work  as  a  laun- 
dress involved  heavy  downward  pressure  on  a  foot  lever 
and  for  8  months  the  condition  had  been  again  disabling. 
There  was  a  small  hydronephrosis  on  the  left  side.  The 
mass  protruding  from  the  vagina  included  the  bladder 
and  the  elongated  cervix,  the  canal  again  measuring  4>^ 
inches.  The  fundus  of  the  uterus  could  be  brought  down 
to  the  outlet.  The  vaginal  tissues  were  indurated,  greatlj'' 
hypertrophied,  and  excoriated.  Inversion  of  the  vagina 
was  almost  complete,  only  a  small  sulcus  being  present 
behind  the  protrusion.  The  condition  resembled  the 
ordinar}^  complete  protrusion  of  the  parts  seen  in  severe, 
neglected  cases  in  multiparae.  It  was  certain  that  preg- 
nancy had  ne\'er  occurred. 

As  conservative  measures  had  failed,  and  as 
the  patient  was  40,  with  her  consent,  hysterec- 
tomy was  done  with  overlapping  and  suture  of 
the  stumps  of  the  broad  hgaments  in  the  vagina, 
attaching  them  also  under  the  pubic  arch.  Such 
a  method  has  been  described  by  Charles  Mayo. 
This  gave  good  support  of  the  bladder  and  upper 
portion  of  the  canal  but  had  no  effect  on  the  slid- 
ing hernia  of  the  vaginal  walls  and  connective 
tissue.  As  there  was  no  lacerated  perineum  to 
repair  and  so  gain  support,  obliteration  of  the 
vagina  was  undertaken,  after  healing  and  contrac- 
tions had  occurred.  Leaving  a  narrow  strip  of 
mucous  membrane  under  the  urethra,  the  edges 
were  turned  in  and  sutured  to  form  a  tiny  short 
vagina.  The  entire  vaginal  wall  was  then  dissect- 
ed downward  and  removed  at  the  outlet.  Sutures 
of  catgut  were  placed  in  layers  to  approximate  the 
walls  of  the  cavity  from  side  to  side,  completely 
obhterating  it. 

\Vhen  seen  3  months  later,  she  was  entirely 
comfortable,  and  perfectly  supported.  A  canal 
under  the  urethra  was  an  inch  deep  and  would 
admit  a  pencil. 


•  Read  before  the  Philadelphia  Obstetrical  Society,  March  2,  1920. 


CORRESPONDENCE 


TRACHELOPLASTY  FOR  CHRONIC  ENDOCERVICITIS 


To  the  Editor;  Dr.  H.  Koster,  of  Brooklyn,  N.  Y., 
in  a  letter  appearing  in  the  September  issue,  com- 
ments as  follows:  "Theoretically,  tracheloplasty  as 
advocated  and  practiced  by  Sturmdorf  would  seem 
to  be  the  logical  form  of  treatment;"  but,  "clinical 
evidence  substantiates  the  experimental  indications 
that  the  operation  does  not  do  what  is  claimed  for 
it,  for  many  cases  followed  at  the  Polhemus  Memor- 
ial Clinic,  even  after  long  continued  postoperative 
local  treatment,  continue  to  have  symptoms  re- 
ferable only  to  the  continued  presence  of  chronic 
endocervicitis  and  the  accompanying  cellular  tissue 
inflammation." 

In  my  book  on  Gynoplastic  Technology,  to  which 
Dr.  Koster  refers,  I  insist  upon  the  radical  enuclea- 
tion of  the  '^entire  endocervical  mucosa /row  the  ex- 
ternal to  the  internal  os."  If  Dr.  Koster  subjected 
his  patients  to  such  a  radical  enucleation,  how  can 
he  substantiate  a  "continued  presence  of  chronic 
endocervicitis  in  many  cases  ";  surely  there  can  be  no 
endocervicitis  in  the  absence  of  endocervical  tissue. 

Here  lies  the  crux  of  the  whole  procedure.  Fur- 
thermore, presuming  that  Dr.  Koster  did  remove 
the  entire  endocervdcal  mucosa  and  secured  a  union 
of  the  inverted  cylindrical  vaginal  flap,  to  what 
tissue  did  he  apply  the  "long-continued  postopera- 
tive treatment"? 

Dr.  Koster  bases  the  "clinical  evidence"  of  his 
failure  to  cure,  as  well  as  his  statement  that  "the 
operation  does  not  do  what  is  claimed  for  it"  upon 
the  following  "experimental  indications." 

"In  undoubted  cases  of  chronic  endocervicitis, 
after  having  removed  a  cone-shaped  wedge  contain- 


ing the  endocervical  mucosa  after  the  technique  of 
Sturmdorf,  a  piece  of  tissue  from  the  new  canal  wall 
was  excised,  before  relining  with  the  mobilized 
vaginal  cuff.  This,  upon  section  and  staining, 
showed  glandular  elements  and  surrounding  inflam- 
matory reaction  similar  to  the  tissue  removed  in  the 
cone-shaped  wedge.  Repeated  confirmation  of  the 
results  strongly  suggests  that  (a)  a  mere  removal  of 
the  endocervical  mucosa  does  not  remove  all  the 
infective  material;  (b)  that  it  is  impossible  to  deter- 
mine, macroscopically,  the  limiting  point  of  exten- 
sion of  infection  in  the  direction  of,  and  into  the 
cervical  musculature;  and  (c)  that  in  some  instances 
it  is  impossible  to  remove  all  the  infective  material 
without  the  musculature  in  which  it  is  embedded." 

Dr.  Koster's  observation  that  the  tissues  of  the 
new  canal  wall  show  "surrounding  inflammatory  re- 
action similar  to  the  tissue  removed  in  the  cone- 
shaped  wedge,"  is  perfectly  correct  and  may  be  found 
fully  illustrated  in  the  chapter  on  "Endocervical 
Pathology"  of  my  book,  but  his  deductions  are 
entirely  superficial  and  fallacious. 

Without  entering  into  a  lengthy  polemic  upon  the 
pathological  course  of  progressive  infections  in 
mucous  membranes,  it  will  suffice  to  restate  the 
general  surgical  axiom:  eradicate  the  infectious 
focus  and  the  concomitant  tissue  reactions  will 
eradicate  themselves.  I  do  not  claim  loo  per  cent 
cures,  but  my  experience  during  a  period  of  over 
ten  years  in  public  and  private  service,  corroborated 
by  that  of  many  operators  in  dift'erent  centers,  all 
tends  to  controvert  Dr.  Koster's  conclusions. 

New  York  City.         Arnold  Sturmdorf,  m.d. 


VIENNA  PHYSICIANS  DESTITUTE 


To  the  Editor:  Vienna  is  today  battling  for  its  very 
existence.  A  recent  dispatch  to  the  Musical  Courier 
says:  "Vienna  is  the  saddest  city  in  the  world.  As 
one  rides  through  the  streets  poor  mothers  with  thin, 
paper-skinned  babies  look  at  one  from  the  curb." 

A  prominent  New  York  banker,  recently  returned, 
says:  "All  that  class  (professional  people)  are  left 
with  absolutely  nothing.  All  the  time  I  was  in 
Vienna  I  couldn't  help  feeling  that  I  was  living  in 
a  morgue.  Beautiful  streets,  a  beautiful  opera  house 
and  the  city  beautifully  kept — but  nothing  doing." 

Viennese  physicians  are  in  desperate  straits. 
Their  work  must  go  on  at  all  events,  in  an  effort  to 


combat  the  increasing  mortality  and  alleviate  the 
many  ills  of  an  undernourished  population.  But 
they  cannot  feed  their  little  children  with  the  scanty 
government  ration,  even  when  supplemented  with 
their  pitifully  meager  incomes. 

The  American  Relief  Committee  for  Sufferers  in 
Austria,  of  which  Hon.  Frederic  C.  Penfield,  late 
American  Ambassador  to  Austria-Hungary  is  honor- 
ary chairman,  has  created  a  special  fund  for  the 
relief  of  destitute  Viennese  physicians  and  surgeons. 

Contributions  may  be  made  to  Alvin  W.  Krech, 
President,  Equitable  Trust  Compan}',  37  Wall  Street, 
New  York  City,  Treasurer  of  the  Committee. 
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STATE    AND    PROVINCIAL    CLINICAL    SECTIONS 

Montana,   Idaho,  Oregon,   Washington,   and  Pennsylvania  Hold  First   State   Clinical 

Meetings 


DURING  September  and  October,  the  states 
of  Montana,  Idaho,  Oregon,  Washington, 
and  Pennsylvania  held  their  first  sectional 
clinical  meetings  and  as  we  go  to  press  most 
enthusiastic  reports  are  coming  in,  indicating  that 
the  meetings  were  entirely  successful  and  that 
no  effort  will  be  spared  to  make  them  a  prom- 
inent feature  of  the  Clinical  Congress  of  the 
American  College  of  Surgeons. 

MONTANA 

The  meeting  at  Butte,  Montana,  September 
3  and  4,  the  first  sectional  clinical  meeting  to  be 
held,  proved  beyond  a  doubt  that  the  state 
meetings  are  not  only  a  great  satisfaction 
to  those  attending  them  but  are  an  inspiration 
to  the  surgeon  as  well  as  his  guest  to  do 
better  surgery.  Operative  clinics  were  held 
during  the  day,  and  were  largely  attended. 
In  the  evening  of  September  3,  a  dinner 
was  given  at  the  Chamber  of  Commerce  at 
which  five  hundred  people  were  present.  After 
dinner  two  hundred  more  came  to  hear  the  pro- 
gram for  the  meeting  open  to  the  pubhc,  at  which 
the  address  of  welcome  was  delivered  by  the 
Hon.  W.  E.  Clark,  United  States  Senator  from 
Montana.  Talks  were  given  on  "The  Organiza- 
tion of  the  American  College  of  Surgeons"  by 
Dr.  FrankHn  H.  Martin,  secretary-general  of 
the  American  College  of  Surgeons;  on  "The 
Surgeon  in  the  Community,"  by  Dr.  William  D. 
Haggard,  professor  of  surgery,  Vanderbilt  Uni- 
versity, Nashville,  Tennessee;  on  "Standardiza- 
tion of  the  Hospital"  by  Mr.  John  G.  Bow- 
man, director,  American  College  of  Surgeons; 
and  on  "Fitness  in  Professional  Service"  by 
Judge  Sidney  A.  Sanner. 

IDAHO 

The  Idaho  section  held  its  first  meeting  Sep- 
tember 6  and  7,  at  Boise.  Chnics  were  given  at 
St.  Alphonsus  Hospital  by  Doctors  McCalla, 
Brandt,  Tallman,  and  Falk.     In  the  evening  of 


September  6,  in  addition  to  addresses  by 
Doctors  Martin,  Besley,  and  Haggard,  Dr. 
William  Howard,  of  Pocatello,  read  a  paper 
on  "  Geni to-Urinary  Fistulae. "  In  the  evening 
of  September  7,  at  the  meeting  open  to  the 
public.  Dr.  E.  E.  Maxey,  chairman,  executive 
committee,  gave  the  address  of  welcome,  Dr. 
Martin  discussed  the  subject  of  the  organization 
of  the  American  College  of  Surgeons,  Mr.  Bowman 
the  standardization  of  hospitals,  and  Dr. 
Besley  gave  an  address  on  "How  the  People  of 
Idaho  Could  Benefit  by  the  Work  of  the  College. " 

OREGON 

The  first  annual  session  of  the  Oregon  section 
was  held  in  Portland,  September  10  and  11. 
Friday,  September  10,  was  devoted  to  clinics. 
In  the  morning  the  staffs  of  St.  Vincent's  Hospital 
and  the  Portland  Eye^,  Ear,  Nose,  and  Throat 
Hospital  entertained  the  invited  guests,  and  in 
the  afternoon  a  cUnic  was  given  by  the  staff  of 
the  Portland  Surgical  Hospital.  At  8  o'clock  in 
the  evening  of  the  same  day  a  large  audience 
assembled  in  the  ballroom  of  the  Multnomah  Hotel 
to  hear  the  addresses  at  the  meeting  open  to  the 
laity.  The  Hon.  George  E.  Chamberlain,  United 
States  Senator  from  Oregon,  delivered  the  open- 
ing address.  Papers  were  read  by  Doctors 
Martin,  Besley,  Haggard,  and  Mr.  Bowman, 
and  Dr.  Ernest  F.  Tucker,  regional  director  for 
Oregon,  Idaho,  and  Washington,  of  the  American 
Society  for  the  Control  of  Cancer,  spoke  of  the 
work  of  that  organization.  Saturday  morning, 
September  11,  was  given  over  to  the  clinics  at  the 
Good  Samaritan  Hospital  and  the  Portland  Eye, 
Ear,  Nose,  and  Throat  Hospital.  The  program 
for  the  afternoon  scientific  session  in  the  Pea- 
cock Room  of  the  Multnomah  Hotel  included  a 
paper  on  "Cancer"  by  Dr.  William  D.  Haggard, 
of  Nashville,  Tennessee,  and  dry  clinics  by  Dr. 
J.  E.  Else,  Dr.  A.  W.  Baird,  Dr.  R.  Dillehunt, 
Dr.  Ernest  Summer,  Dr.  Andrew  Smith,  and 
Dr.  Joseph  A.  Pettit.      In  the  evening  at  8  p.m. 
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at  another  scientific  session  in  the  Rose  Ballroom, 
addresses  were  delivered  on  "Organization  for 
Better  Surgery"  by  Dr.  Franklin  H.  Martin,  and 
on  "Compound  Fractures  of  the  Femur"  by  Dr. 
Frederic  A.  Besley. 

Sunday,  September  12,  was  spent  in  a  most  de- 
lightful all-day  trip  over  the  Columbia  River 
Highway. 

WASHINGTON 

Seattle  acted  as  host  for  the  first  annual  session 
of  the  Washington  State  Sectional  Clinical 
Congress,  which  was  held  September  13,  14,  and 
15.  Monday,  September  13,  was  devoted  to 
registering  the  invited  guests  and  taking  them  for 
drives  about  the  city.  In  the  evening  a  dinner 
was  given  at  the  Seattle  Yacht  Club.  The  morn- 
ing of  September  14  was  given  over  entirely  to  a 
discussion  of  the  subject  of  goiter.  At  the  City 
Hospital,  Dr.  John  Hunt  discussed  the  anatomy; 
Dr.  Roscoe  Mosiman,  the  pathology;  and  Dr.  J. 
M.  J.  Blackford,  the  diagnosis  of  goiter. 

At  2:30  p.m.,  September  14,  at  the  meeting 
open  to  the  pubhc.  Park  Weed  Willis,  chair- 
man, executive  committee,  presided.  Besides 
talks  by  the  speakers  who  had  addressed  the  sec- 
tions in  Montana,  Idaho,  and  Oregon,  Dr.  Henry 
Suzzalo,  President  of  the  University  of  Washing- 
ton, opened  a  discussion  on  the  subject  of  hospital 
standardization.  At.  8:00  p.m.  at  the  scientific 
session  held  at  the  New  Washington  Hotel,  in  a 
symposium  on  "Gastric  and  Duodenal  Ulcer," 
Dr.  J.  F.  Griggs,  of  Tacoma,  spoke  on  the 
"Diagnosis";  Dr.  W.  H.  Stutsman,  of  Seattle, 
on  the  "Medical  Treatment";  and  Dr.  R.  A. 
McKechnie,  of  Vancouver,  B.  C,  on  the  "Sur- 
gical Treatment  of  Gastric  and  Duodenal  Ulcer." 
Dr.  Frederic  A.  Besley  read  a  paper  on  "Com- 
pound Fractures  of  the  Femur  " ;  and  Dr.  FrankHn 
H.  Martin,  on  "Organization  for  Better  Surgery." 

The  morning  of  Wednesday,  September  15, 
was  devoted  to  bone  surgery.  From  10:00  to 
12:00  a.m.  clinics  were  held  at  the  various 
hospitals,  followed  by  a  general  discussion  of  the 
day's  work  on  bone  surgery. 

The  afternoon  was  given  over  to  a  discussion 
of  hospital  standardization  in  the  state  of  Wash- 
ington. 

PENNSYLVANIA 

The  first  annual  session  of  the  Pennsylvania 
State  Clinical  Section  was  held  in  Pittsburgh, 
October  7,  8,  and  9,  with  headquarters  at  the 
William  Penn  Hotel.  One  hundred  and  twenty 
clinicians  in  thirteen  difi^erent  hospitals  parti- 
cipated in  an  extensive  and  varied  clinical  pro- 


gram which  filled  the  morning  and  early  afternoon 
hours  of  October  8  and  q.  The  first  scientific 
meeting  was  held  Thursday  evening,  October  7, 
in  the  Ballroom  of  the  William  Penn  Hotel. 
Dr.  Edward  Martin,  chairman  of  the  executive 
committee,  delivered  the  opening  address.  Hos- 
pital standardization  was  discussed  in  addresses 
by  Dr.  Franklin  H.  Martin;  Rev.  C.  B.  Moulinier, 
regent,  Marquette  University,  Milwaukee;  Dr. 
John  B.  Roberts,  Philadelphia;  Dr.  J.  M. 
Baldy,  Philadelphia;  and  Mr.  John  G.  Bowman, 
Chicago. 

On  Friday  afternoon  at  3  p.m.  more  than  1,500 
people  assembled  in  the  ballroom  of  the  William 
Penn  Hotel  at  the  meeting  open  to  the  laity  and 
listened  to  talks  by  Dr.  Frankhn  H.  Martin  on 
"The  American  College  of  Surgeons";  Dr.  W. 
L.  Estes,  of  South  Bethlehem,  Pennsylvania,  and 
Dr.  Donald  Guthrie,  of  Sayre,  Pennsylvania,  on 
"Conservation  of  Life  and  Function  from  a 
Surgical  Standpoint";  Dr.  Charles  Davison  and 
Dr.  Emil  Beck,  of  Chicago,  and  Dr.  Frank  L. 
Hupp,  of  Wheeling,  West  Virginia,  on  "Preven- 
tion of  Cancer  Mortality";  and  Mr.  John  G. 
Bowman  on  "Laymen's  Aid  in  Standardization 
of  Hospitals. " 

In  the  evening  of  Friday,  October  8,  addresses 
were  delivered  by  Dr.  Chevalier  Jackson,  of 
Philadelphia,  on  "Foreign  Bodies  in  Air  Passages 
and  Oesophagus";  Dr.  Charles  Davison,  of 
Chicago,  on  "Limitations  of  Bone  Transplanta- 
tion in  Recent  Fractures";  and  Dr.  Emil  Beck,  of 
Chicago,  on  the  "Skin-sliding  Operation  in 
Chronic  Osteomyelitis  and  Empyema,  and  Bis- 
muth Paste  Treatment. " 

EXECUTIVE  COMMITTEES  APPOINTED 

In  each  of  the  five  states  in  which  the  first 
annual  session  of  the  State  Clinical  Sections  has 
been  held,  executive  committees  were  elected  and 
a  place  chosen  for  the  next  meeting. 

Great  Falls  was  agreed  upon  for  the  next  meet- 
ing of  the  Montana  section  and  the  following 
were  chosen  as  members  of  the  executive  com- 
mittee: 

Chairman,  Dr.  Frederick  F.  Attix,  Lewistown. 

Secretary,  Dr.  James  H.  Irwin,  Great  Falls. 

Counselor,  Rudolph  Horsky,  Helena. 

Pocatello  was  selected  for  the  next  meeting  of 
the  Idaho  section  and  the  following  committee 
appointed: 

Chairman,  E.  E.  Maxey,  Boise. 

Secretary,  E.  F.  Howard,  Pocatello. 

Counselor,  C.  M.  Cline,  Idaho  Falls. 
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It  was  unanimously  decided  that  the  next 
annual  meeting  for  the  state  of  Oregon  be  held 
in  Portland,  and  the  following  committee  was 
elected: 

Chairman,  Andrew  Smith,  Portland. 

Secretary,  Joseph  A.  Pettit,  Portland. 

Counselor,  E.  F.  Tucker,  Portland. 

For  the  state  of  Washington,  Spokane  was 
chosen  as  the  meeting  place  for  the  next  annual 
session.    The  committee  chosen  includes: 

Chairman,  Charles  F.  Eikenbary,  Spokane. 

Secretary,  George  C.  Bryan,  Walla  Walla. 

Counselor,  Charles  M.  Doland,  Spokane. 


The  time  and  place  for  the  next  Pennsylvania 
state  sectional  meeting  was  not  decided  upon  but 
was  left  to  the  discretion  of  the  executive  com- 
mittee: 

Chairman,  W.  L.  Estes,  South  Bethlehem. 
Secretary,  Astley  P.  C.  Ashhurst,  Philadelphia. 
Counselor,  J.  J.  Buchanan,  Pittsburgh. 

We  wish  to  commend  most  highly  the  splendid 
work  that  has  been  done  by  the  executive  com- 
mittees and  clinicians  in  the  states  in  which  meet- 
ings have  been  held.  With  such  co-operation 
and  hard  work  only  the  greatest  success  awaits 
future  meetings  of  the  sections. 
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HOSPITAL  LABORATORIES 

By  WILLIAM  S.  PETERSEN,  M.D.,  and  RICHARD  E.  SCHMIDT,  F.A.I.A.,  Chicago 


DURING  recent  years,  the  hospital  has 
materially  widened  its  scope,  and  today 
instead  of  being  merely  a  nursing  estab- 
lishment, it  is,  in  many  instances,  a  center  for  the 
study  of  the  medical  sciences,  promoting  research 
work  and  the  teaching  of  medicine — a  position 
which  the  hospital  must  logically  occupy  if  it  is 
fully  to  develop  its  usefulness  to  the  community 
and  to  the  physician.  The  great  continental  hos- 
pitals through  thorough  organization  gave  to  the 
medical  profession  the  opportunity  to  advance  the 
study  of  medicine  along  scientific  lines,  and  as  a 
result  we  find  the  brilliant  era  of  medical  and 
surgical  progress  which  was  ushered  in  with  the 
early  eighties.  With  the  impoverishment  of 
Europe,  however,  medical  science  turns  more  and 
more  to  America  to  take  up  and  extend  the  work 
already  begun.  How  well  we  will  accomplish  the 
task  before  us  will  depend  largely  on  co-operation, 
equipment,  and  willingness  fully  to  develop  the 
opportunities  before  us.  This  is  a  responsibility 
which  cannot  be  ignored.  Just  as  we  lead  in  the 
physical  equipment  of  the  hospital  for  the  care  of 
the  patient  from  the  nursing  standpoint,  so  we 
can  lead  in  developing  the  cUnical  sciences  and  the 
theory  of  medicine  if  we  devote  only  a  fraction  of 
the  time  and  the  money  that  has  heretofore  been 
used  in  mere  routine,  the  static  function  of  the 
hospital. 

DEMAND  FOR  MODERNIZATION  OF  LABORATORIES 

Of  the  many  demands  constantly  brought 
before  the  hospital  management,  few  are  so 
imperative,  few  so  insistently  advocated  by  active 
attending  physicians,  as  the  modernizing  of  the 
laboratory  unit.  Several  well-defined  causes 
underlie  this  demand,  all  of  which  have  been 
accentuated  during  the  past  five  years.  Briefly 
these  are  as  follows:  The  greater  appreciation  by 
the  physician  himself  that  the  laboratory  is  a 
useful  and  serviceable  instrument  in  diagnosis  and 
the  follow-up  of  treatment.  The  younger  genera- 
tion of  physicians,  trained  to  demand  laboratory 
aid,  is  gradually  making  its  influence  felt  in  hospi- 
tal management.  Active  service  in  the  Army,  too, 
gave  many  of  the  older  group  of  physicians  the 
opportunity  to  study  and  make  use  of  the  more 
modern  clinical  laboratory  procedures;  on  their 
return  to  civil  practice  their  experience  has  made 
them  insistent  on  a  modern  laboratory  service. 


In  other  instances  the  prestige  of  a  modern  lab- 
oratory in  the  hospital,  the  possibihty  of  adding 
to  the  hospital  income  by  the  fees  from  a  well- 
conducted  laboratory,  or  the  pressure  of  stand- 
ardization committees,  may  be  the  salient  factors. 
Most  important  of  all,  however,  is  the  fact  that 
laboratory  work  itself  and  the  requisite  equip- 
ment has  taken  on  a  new  character  and  scope. 
Today  a  well-equipped  biochemical  laboratory  is 
an  absolute  essential,  not  merely  to  carry  out 
the  former  routine  urine  analysis  but  to  do  the 
blood  chemical  work,  to  make  proper  metabolic 
studies — basal  metabolism — nitrogen  and  carbo- 
hydrate balances, — as  well  as  to  correlate  the 
work  of  the  serological,  pathological,  and  bacterio- 
logical laboratories. 

THE    SCOPE    OF   THE   NECESSARY   CHANGES 

The  usual  conception  of  modernization  as  con- 
cerns the  laboratory  refers  to  the  provision  of 
increased  space  or  the  securing  of  proper  equip- 
ment. But  the  mere  physical  improvement  is, 
of  course,  inadequate  if  the  proper  organization 
is  lacking,  and  even  the  organization  may  prove 
sterile  unless  a  wholesome  spirit  of  investigation 
and  research  pervades  the  entire  personnel.  Not 
that  research,  in  the  current  conception  of  the 
term,  should  be  the  chief  function  of  the  labora- 
tory of  the  hospital.  By  no  means.  But  unless 
the  unusual  problems  that  constantly  arise  in 
the  hospital  be  met  from  an  investigative  point 
of  view,  the  work  of  the  laboratory  invariably 
sinks  to  the  level  of  shop  routine. 

To  function  properly  three  or  four  separate 
laboratories  should  be  established:  pathology, 
bacteriology,  biochemistry  and  serology  (the 
latter  can  with  advantage  be  placed  as  a  subde- 
partment  of  any  of  the  first  three),  and  well- 
trained  physicians  should  be  placed  in  charge. 
These  departments,  grouped  as  a  department  of 
laboratories,  should  be  under  the  direction  of  a 
single  chief  with  sufficiently  wide  training  to  be 
able  properly  to  inspire  the  work  of  his  subor- 
dinates. The  internes  of  the  hospital  should  be 
given  a  rotating  service  in  the  laboratories, 
primarily  to  familiarize  them  with  the  technique, 
secondarily  to  assist  in  the  investigation  of  extra- 
routine  matters  coming  to  the  laboratory.  One 
of  the  great  weaknesses  of  the  American  labora- 
tory has  been  the  lack  of  well-trained  technicians 
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who  could  take  charge  of  the  routine  work.  It  is 
preposterous  to  see  the  amount  of  petty  routine 
with  which  the  time  of  many  laboratory  men  is 
filled.  The  hospital  laboratory  has  the  oppor- 
tunity to  draw  its  technicians  either  from  the 
nursing  staff,  at  times  even  from  patients  who 
may  find  the  relatively  easy  work  attractive  to 
them. 

The  department  of  laboratories  should  be 
organized  on  a  parity  with  the  departments  of 
surgery  and  of  medicine  if  results  are  to  be 
expected  that  are  commensurate  mth  the  respon- 
sibihties.  When  so  organized,  co-operation  with 
the  clinical  departments  is  facilitated  and  much 
reduplication  of  effort  avoided.  A  centralization 
of  the  laboratory  group  by  no  means  excludes 
the  maintenance  of  the  smaller  ward  laboratory 
that  is  used  to  advantage  for  blood  work,  urin- 
alysis, etc.,  by  the  interne  on  the  service. 

SPACE   ARRANGEMENT 

Needless  to  say  the  space  devoted  to  the 
laboratory  will  depend  entirely  on  the  size  of  the 
hospital;  the  funds  available  for  building  and 
maintenance;  how  much,  if  any,  commercial 
work  is  expected;  the  type  of  hospital  work,  etc. 
A  properly  grouped  arrangement  for  a  larger  hos- 
pital might  with  advantage  contain  the  following 
central  group: 

Administration,  (a)  record  room;  (b)  small 
reception  room  for  patients;  (c)  directors'  labora- 
tory; (d)  reading  room  for.  staff. 

Pathology.  In  the  older  period  the  dismal 
mortuary  in  a  dark  basement,  poorly  ventilated 
and  without  facilities  or  conveniences  of  any 
kind,  effectually  discouraged  postmortem  exam- 
ination, and  is  in  no  small  measure  responsible 
for  the  unfortunate  state  in  which  this  branch  of 
medical  science  exists  today.  Given  proper  venti- 
lation, refrigeration,  and  hgh ting,  there  is  no  reason 
why  the  postmortem  table  should  not  be  placed 
in  the  laboratory  itself  or  in  an  immediately 
adjacent  room  where  the  material  can  be  properly 
and  promptly  studied.  A  number  of  hospitals 
have  already  adopted  this  plan  with  wholly  satis- 
factory results.  The  refrigerator  for  the  mortu- 
ary can  economically  be  so  placed  that  the  general 
refrigerator  room  for  the  laboratory  group  is  com- 
bined with  it.  The  laboratory  refrigerator  room 
should  be  so  arranged  that  smaller  compartments 
with  separate  thermostats  are  provided  where 
various  degrees  of  temperature  can  be  main- 
tained. 

Bacteriology.  With  its  adjacent  media  and  incu- 
bator rooms  the  bacteriological  laboratory  need 
offer  no  difficulty  in  arrangement.    Proper  light- 


ing should  be  pro\dded.  A  laboratory  for  serology 
may  be  combined  with  advantage  with  the  bac- 
teriology room  or  with  the 

Biochemical  laboratory.  Two  features  should 
be  kept  in  mind  in  the  planning  of  this  laboratory: 

(a)  Hoods  should  be  pro\aded  with  ventilators 
that  are  efficient,  not  merely  ornamental.  Acid 
digestion  methods  and  other  chemical  procedures 
frequently  give  rise  to  fumes  that  are  very  pun- 
gent and  irritating  and  unless  proper  ventilation 
is  afforded  will  cause  considerable  annoyance. 

(b)  Sufficient  table  space  should  be  provided. 
The  chemical  laboratory  with  its  multiphcation 
of  glassware  and  apparatus  must  be  provided 
with  sufficient  table  space  so  that  apparatus  may 
be  left  undisturbed  during  the  course  of  experi- 
ments without  crowding.  A  small  room  for  bal- 
ances between  the  chemical  storeroom  and  the 
chemical  laboratory  will  be  found  very  con- 
venient. 

Storerooms.  A  central  storeroom  for  the  labor- 
atory group  or  small  storerooms  for  each  labora- 
tory should  be  provided. 

Animal  operating  room.  If  investigative  work 
is  to  be  carried  on,  a  small  animal  operating  room 
with  operating  table,  instruments  and  sterilizer 
should  be  provided.  If  sufficient  room  can  be 
spared,  a  small  preparation  room  should  be 
added. 

Animal  room.  A  well  ventilated  animal  room 
should  be  maintained  for  the  care  of  smaller  ani- 
mals such  as  mice,  rabbits,  and  guinea  pigs.  If 
feasible  sound  proofing  can  be  carried  out,  a  lim- 
ited number  of  dogs  can  be  kept  in  metabohsm 
cages  in  such  a  room. 

Individual  research  rooms  should  be  provided 
where  space  is  available. 

THE    EQUIPMENT   OF   THE   LABORATORY 

The  equipment  of  the  laboratories  varies  to  some 
extent  with  the  character  of  the  work  as  well  as 
with  the  size  of  the  laboratory  and  the  financial 
support  given  it.  Elaborate  equipment  by  no 
means  guarantees  efficient  results,  but  this  does 
not  justify  the  idea  that  no  matter  how  poor  or 
inadequate  the  equipment  a  good  laboratory  staff 
can  secure  the  best  results. 

In  the  following  Hst  no  effort  is  made  at  com- 
pleteness— it  is  merely  suggestive  of  the  more 
inportant  items  that  make  up  modern  equip- 
ment. In  some  instances  we  have  duplicated 
apparatus  such  as  microscopes  and  centrifuges 
for  each  laboratory.  A  considerable  saving  of 
time  is  at  times  possible  when  the  commoner 
instruments  are  dupHcated,  particularly  where 
much  routine  work  has  to  be  carried  out. 
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Plan  A.    Laboratory  of  the  Illinois  Central  Hospital,   Chicago.    Xote  the  stairway  to  basement   supply  room 
and  autopsy  room. 

The  following  symbols  apply  to  all  plans: 

tJ     Ceiling  outlet.  M^    Gas  outlet  (wall). 

HU    Bracket  outlet.  I— tf    Wall  receptacle  outlet. 

•K®    Wall  power  outlet.       ^-t>    Vacuum  outlet. 


Plan  B.  Laborator>'  of  the  Columbia  Hospital,  [Mil- 
waukee, Wisconsin.  The  finish  of  the  floors  and  walls  and 
design  of  the  furniture  of  the  Columbia  Hospital,  iMil- 


TLAN    C 


waukee,  are  similar  to  those  of  the  Illinois  Central  Hospi-  Plan  C.    Laboratory  of  Southern  Baptist  Sanatorium, 

tal.    Note  the  symbols  of  various  kinds  of  service  outlets       El  Paso,  Texas.    (Richard  E.Schmidt,  Garden  &  jSIartin, 
connected  with  Central  power  plants  of  these  hospitals.  architects.) 
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Plan  D.  Plans  for  a  separate  laboratory  or  wing  for  a  500-bed  hospital  made  for  a 
public  institution.  Attention  is  called  to  the  animal  operating  rooms,  cage  rooms,  and 
runway  on  the  roof.      Basement  plan. 


Plan  D,  first  floor. 


General  glassware.  Slides  and  cover  glasses; 
watch  glasses;  test  tubes — hard  and  soft  glass; 
glass  tubing  and  rods;  beakers;  flasks;  bottles — 
reagent,  stain,  aspirator  and  Woulff  bottles; 
burettes ;  pipettes ;  condensers ;  fermentation  tubes ; 
evaporating  dishes;  crucibles;  mortars;  gradu- 
ated cylinders;  petri  dishes;  casseroles;  centrifuge 
tubes;  funnels;  filtering  flasks;  Kjeldahl  flasks; 
volumetric  flasks;  separatory  funnels;  jars;  syr- 
inges; thermometers;  weighting  bottles;  distilling 
flasks;  precipitating  jars,  etc. 

General  epuipment.  Triangles;  tongs;  tripods; 
ware  gauze;  burette  holders;  filter  and  parchment 
paper;  funnel  holders;  rubber  tubing;  rubber  and 
cork  stoppers;  bunsen  burners  and  attachments; 


microburners;  test  tube  racks;  clamps;  blast 
lamps;  cork  borers;  glass  cutter  rings;  spatulas; 
brushes;  asbestos  board;  cork  board;  pinchcocks; 
supports;  drain  boards;  waste  pails;  pipette 
holders;  test  tube  brushers,  etc. 

Chemistry — clinical  pathology  and  serology.  Cen- 
trifuges; microscopes;  urinometers;  albumino- 
meters;  hgemocytometers;  haemoglobinometers; 
polariscope;  specific  gravity  apparatus;  water 
baths  (Wassermann,  etc.);  barometers;  calcium 
chloride  cyhnders;  calcium  chloride  tubes;  bal- 
ances and  weights;  basal  metaboHsm  apparatus; 
colorimeter  and  nephlometer;  dissicator;  electric 
stove;  hydrometer;  Kipp  jars;  Kjeldahl  apparatus; 
Soxhlet  apparatus;  vaccine  distilling  apparatus. 
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Plan  D,  second  floor. 


Plan  D,  third  floor. 


Bacteriology.  Centrifuges;  microscopes;  (dark 
field,  mechanical,  stage,  warm  stage,  lamp); 
water  baths;  animal  cages  (mouse  jars,  etc.); 
animal  boards;  sterihzer  (autoclave — Arnold — 
hot  air);  gas  range;  balances;  shaking  apparatus; 
anaerobic  jars;  staining  dishes;  agate  mortars; 
Berkefeld  filters;  media-apparatus — kettles,  fun- 
nels, etc.;  wire  baskets;  meat  grinders;  etc.;  ball 
mill  pipette  boxes. 

Pathology.  Centrifuge;  microscopes;  mechani- 
cal stage— lamps;  microtomes;  parraffin  ovens; 
animal  boards;  autopsy  outfit;  freezing  apparatus; 
section  lifters;  sUde  boxes;  specimen  jars. 

Additional  equipment  for  research  or  biochemical 
laboratory.  Microscopes;  microphotographic  out- 
fit; projecting  apparatus;  metabohsm  cages;  Van 
Slyke  apparatus;  kymograph  (signal  markers, 
etc.);  combustion  furnace;  surgical  instruments; 


sterihzer;  scale  (animal)  and  weights;  stalogmom- 
eter;  ultramicrometer;  press;  spectroscope. 

LOCATION 

The  laboratory  must  be  located  so  that  it  will 
be  convenient  to  the  staff,  and  to  the  various  ser- 
vices of  the  hospital  with  which  it  must  be  con- 
stantly in  touch,  and  often  very  quickly.  This  is 
usually  a  difficult  problem  and  every  require- 
ment cannot  always  be  met,  so  that  it  is  neces- 
sary to  co-ordinate  the  location  with  the  more 
important  functions  and  put  up  with  some  ar- 
rangements which  will  mean  the  least  number  of 
inconveniences.  Obviously  a  laboratory  should 
be  placed  where  its  staff  will  be  disturbed  the 
least  by  curious  \-isitors,  excessive  noise,  and 
other  annoyances,  and  every  condition  favorable 
to  study  and  observation  should  be  pro\aded. 
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Plan  E.     Laboratory  of  St.  Thomas'  Hospital,  Nashville,  Tennessee,     (.\smus  and  Clark,  architects.)     The  labora- 
tory with  X-ray  department  occupies  the  entire  upper  floor.     The  autopsy  room  is  directly  connected  to  the  laboratory. 


The  plan  of  a  separate  adjacent  laboratory 
building  has  the  disadvantage  of  almost  unavoid- 
able isolation  from  cHnical  material. 

If  the  work  of  the  laboratory  justifies  the  main- 
tenance of  dogs  and  larger  animals,  the  difificulty 
of  location  is  increased,  inasmuch  as  the  necessity 
for  sound-proofing,  ventilation,  runways  and 
other  outdoor  spaces  is  enhanced.  Provisions 
for  such  animals  can  be  quite  easily  made  in  a 
separate  building  at  a  distance  from  the  hospital 
which  would  necessitate  less  costly  construction 
and  extensive  mechanical  ventilation,  but  locating 
an  animal  building  at  a  distance  from  the  labora- 
tory is  fully  as  disadvantageous  as  placing  the 
laboratory'  in  a  separate  building,  as  pointed  out 
above. 

It  appears  that  the  laboratory  group  should, 
by  preference,  be  placed  on  the  top  floor  of  the 
hospital.  It  usually  offers  the  best  fight,  especi- 
ally if  the  principal  \\indow  has  a  north  exposure. 
The  fluctuations  of  color  and  intensity  of  the  light 
will  not  vary  as  much  as  they  do  from  the  other 
points  of  the  compass,  and  will  permit  of  more 
accurate  and  rapid  work  for  which  light  and  color 
values  are  important  elements;  further,  north 
windows  do  not  require  shading  by  \\'indow 
shades  or  bhnds  which  may  darken  the  laboratory 
too  much  or  affect  the  color  of  the  light. 

In  selecting  a  location,  it  must  be  remembered 
that  the  tint  or  color  of  fight  will  be  affected  if 
reflected  from  neighboring  walls  or  vegetation. 


Grouped  in  a  separate  wing  on  the  upper  floor, 
the  laboratory  is  still  near  enough  to  the  cfinical 
material,  but  out  of  the  way  of  clinical  routine. 

The  placing  of  the  laboratory  on  the  ground 
floor  is  permissible  when  only  a  smaller  laboratory 
is  maintained  or  where  a  certain  amount  of 
extramural  commercial  work  is  done,  or  the  floor 
space  is  so  occupied  that  no  other  place  can  be 
obtained. 

A  laboratory  should  be  separated  from  other 
services,  and  its  corridor  should  not  be  a  passage- 
way for  other  services  of  the  hospital,  if  a  post- 
mortem or  mortuary  room  cannot  be  made  a  part 
of  the  laboratory  or  located  immediately  adja- 
cent to  it,  the  elevator  or  stairway  connection 
should  be  made  as  direct  and  convenient  as 
possible. 

Good  planning  or  arrangement  of  rooms  in 
their  proper  sequence  for  convenience  of  the 
staff  and  for  their  circulation  without  disturb- 
ance must  be  sought. 

FURNITURE 

Wood  is  generally  used  for  work  benches,  high 
tables,  cabinets,  and  other  furniture.  It  is  more 
desirable  than  metal,  marble,  or  soapstone, 
although  the  latter  is  an  excellent  material  for 
sinks,  tops,  bookshelves,  and  also  for  the  bases 
of  gas  stoves.  Oak,  ash,  chestnut,  and  birch  are 
excellent  moderate  priced  materials  for  the  fronts, 
which  should  be    finished    with    a  filler,  if  the 
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Fig.  I.     Illinois  Central  Hospital,  Chicago.    (Richard  E.  Schmidt,  Garden  &  Martin,  architects.)     The  laboratory 
is  in  the  first  storj-  midway  between  central  entrance  and  the  left  hand  end. 


grain  is  open,  shellacked  and  varnished  to  show 
the  grain. 

On  account  of  its  hardness,  maple  is  the  best 
material  for  the  top;  white  wood  is  softer  but  takes 
a  stain  with  more  facility. 

The  design  of  the  furniture  should  be  as  plain 
as  possible  to  require  the  least  amount  of  labor 
to  keep  it  clean.  Moldings,  recessed  panels,  and 
unnecessary  ledges  to  gather  dust  should  be 
omitted.  Flush  panel  or  veneered  doors  conform 
to  this  class  of  work. 

It  is  a  good  plan  to  build  bases  or  pedestals  of 
impervdous  materials  for  all  of  the  furniture. 
These  bases  should  be  of  the  same  height  and 
material  as  the  base,  or  mop-board  of  the  room. 
The  core  of  concealed  portion  should  be  made  of 
cement  concrete.  Washing  and  scrubbing  soon 
destroys  varnish,  and  impervious  bases  such  as 
these  resist  scrubbing  and  marring  by  footwear. 

It  is  rare  that  two  persons  agree  on  the  proper 
height  for  a  work  bench.  It  seems  necessary  to 
select  an  average  height  and  equip  the  laboratory 
with  revolving  top  stools.  There  is  a  gain  in 
steadiness  to  the  hand  and  eye  if  both  feet  of  the 
worker  can  rest  on  the  floor  and  not  on  the  rungs 
of  a  stool. 

Projecting  cupVjoards  and  counters,  2  or  3 
inches  beyond  the  bases,  adds  much  to  the  com- 
fort of  the  worker  while  standing  close  to  them. 


Inasmuch  as  the  best  heating  results  can  be 
obtained  by  placing  radiators  under  the  windows 
and  as  work  benches  must  also  be  placed  in  these 
positions,  a  special  arrangement  is  required  to 
prevent  heated  air  from  weUing  out  from  under 
the  work  benches  against  the  worker.  This  con- 
sists of  arranging  an  opening  in  the  top  of  the 
bench  adjacent  to  the  window,  over  the  radiator, 
and  attaching  a  metal  apron  to  the  underside  of 
the  counter  in  front  of  the  radiator,  and  extending 
downward  within  10  or  12  inches  of  the  floor. 
Obviously  the  apron  must  be  arranged  for  easy 
removal  to  facilitate  cleaning  the  radiator  and 
the  space  around  it.  The  opening  in  the  top  of 
the  counter  should  be  surrounded  by  a  low  stand- 
ing edge,  too  low  to  cast  a  shadow  but  high  enough 
to  prevent  articles  from  faUing  into  the  radiator. 

The  counter  and  all  other  woodwork  tops 
should  be  built  up  of  i^  by  3-inch  hard  maple 
strips  doweled  together  with  j^-inch  rods  from 
front  to  back,  countersunk  at  the  front  for  the 
reception  of  washers,  nuts,  and  plugging.  Wood 
seems  to  be  the  most  desirable  material  for  tops 
for  less  glassware  is  broken  than  if  soapstone  or 
other  hard  material  is  used.  Inasmuch  as  un- 
treated wood  is  stained  and  charred  by  chemicals, 
the  best  finish  is  a  treatment  which  will  blacken 
it.  An  excellent  recipe  for  obtaining  this  end  is 
the  following: 
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Fig.  2.  Laboratory  of  Illinois  Central  Hospital,  Chicago.  (Richard  E.  Schmidt, 
Garden  &  Martin,  architects.)  This  laboratory  has  terrazzo  flooring  and  mop- 
boards, reinforced  concrete  balance  shelf,  walls  plastered  and  enameled.  Notice  exten- 
sion leaves  and  hinged  brackets  of  central  high  table. 


Solution  No.  i 

Aniline  chloride  (commercial) loo  grams. 

Sal  ammoniac 40  grams 

Dissolved  in  water 650  cubic  centimeters 

Solution  No.  2 

Copper  sulphate 100  grams 

Potassium  chlorate 50  grams 

Dissolved  in  water 650  cubic  centimeters 

Solution  No.  i  should  be  applied  with  a  brush 
and  allowed  to  dry  thorough!}''  and  sand-papered 
before  Solution  No.  2  is  apphed.  After  the  latter 
is  dry  a  heavy  coat  of  pure  linseed  oil  will  make 
it  an  ebony  black. 

Natural  or  cork-colored  battleship  linoleum  is 
quite  satisfactory  for  tops.  It  does  not  stain  as 
much  as  green  or  dark  red,  but  it  does  not  have 
the  wearing  quahty  of  properly  treated  wood  and 
will  sometimes  wrinkle  or  buckle  and  make  the 
setting  up  of  small  articles  difficult. 

Under  each  cock  of  the  clinical  tables  and  hoods, 
there  should  be  a  small  lead  basin  made  of  6 
pounds  lead  molded  into  a  wood  form.  The  basin, 
or  a  series  of  them,  should  be  connected  to  lead- 
lined  iron  pipe  discharging  into  and  above  a  half 
round  porcelain  or  earthenware  basin  at  the  end 
of  the  table.    This  basin  should  be  trapped  and 


connected  to  the  waste  pipes  and  drains.  Such 
an  arrangement  will  satisfy  the  sanitary  require- 
ments and  make  it  possible  to  keep  the  counter 
drain-pipe  clean  and  easily  to  recover  any  object 
inadvertently  dropped  into  the  small  lead  basins. 

A  stable  platform  for  a  balance  can  be  pro- 
vided by  building  a  reinforced  concrete  shelf  as  a 
bracket  of  the  masonry  walls,  as  shown  on  the 
left  of  the  picture  of  one  of  the  rooms  of  the  Illi- 
nois Central  Hospital  Laboratory. 

The  supports  of  open  counters  may  be  of  wood, 
but  iron  pipes  with  flanges  at  the  top  and  the  feet 
doweled  into  the  floor  will  present  a  better 
appearance  for  a  longer  time. 

Sliding  doors  in  cupboards  are  convenient  and 
do  not  obstruct  passageways,  but  they  are  not 
as  dustproof  as  hinged  doors. 

Soapstone  appears  to  be  the  best  material  for 
the  chemical  hoods.  It  is  impervious,  easily 
worked  to  form  tight  joints  and  to  form  sloping 
tops;  the  sliding  sash  should,  however,  be  made  of 
wood  held  in  place  by  wood  stops  and  balanced  by 
cords  and  counter-weights  or  spring  balances. 

Specimen  cabinets  should  be  recessed  sufficient- 
ly deep  into  the  walls  to  make  their  fronts  and 
doors  flush  with  the  walls  and  the  mop-boards. 
Dust-gathering  projecting  tops  will  be  obviated  if 
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Fig.  3.  Nelson  Morris  Institute  for  jMedical  Research,  Chicago.  (Richard  E. 
Schmidt,  Garden  &  Martin,  architects.)  The  building  appears  to  have  only  three 
stories.  The  fourth  story,  containing  animal  operating  rooms,  small  animal  cages, 
and  animal  runways,  is  screened  by  the  high  decorated  wall  above  the  third  story 
windows. 


this  arrangement  is  used;  otherwise  tops  .sloping 
at  an  angle  of  45  degrees  or  more  should  be  built. 
Walls  are  not  always  thick  enough  for  deep 
recesses  but  the  faces  of  walls  and  partitions  can 
be  advanced  or  thickened  bv  the  use  of  furring 
tile. 

Specimen  cabinets  which  pass  through  a  wall 
with  doors  on  both  sides  are  very  useful.  Hospital 
attendants  can  dehver  specimens  to  the  laboratory 
or  call  for  reports  without  disturbing  the  staff 
during  working  hours,  or  in  the  night  or  hours 
when  there  is  no  one  in  the  laboratory.  The  doors 
on  the  corridor  side  and  laboratory  side  are  num- 
bered or  labeled  to  correspond  with  the  several 
stations  or  services  of  the  hospital. 

Small  animal  cages  should  be  portable  and 
made  of  metal.  Large  cages  should  be  hinged 
together  so  that  they  can  be  readily  taken  apart 
for  cleaning.  These  cages  should  be  equipped 
with  rollers  or  casters  so  that  they  can  be  rolled 
out  from  the  wall  and  e.xamined  and  cleaned  on 
all  sides. 

The  floors  and  walls  around  the  cages  should 
be  made  of  impervious  material  and  floor  drains 
provided  to  permit  thorough  and  frequent 
flushing. 


WALLS 

The  walls  should  be  wainscoted  about  5^^  or 
6  feet  high  with  large  tile  or  salt  glazed  split 
brick  to  remain  permanently  in  a  good  condition 
and  require  a  minimum  of  labor  cost  for  mainten- 
ance. Paint  and  plaster  are  affected  by  water 
and  acids,  deteriorate  quite  rapidly  and  require 
constant  patching  and  painting. 

FLOORS 

A  resilient  flooring  material,  which  will  not 
stain  is  desirable;  battleship  linoleum,  mastic  and 
asphaltum  floors  have  that  quahty,  but,  the  first 
is  easily  stained,  the  second  is  affected  by  certain 
oils  and  greases,  and  the  third  is  impossible  to 
maintain  in  a  presentable  condition,  at  least  to 
continue  to  have  a  good  clean  appearance. 

Now  and  then  an  attendant  insists  on  a  soft 
floor,  claiming  that  it  is  too  tiresome  to  work  on  a 
hard  floor,  but  many  of  the  best  laboratories  have 
artificial  marble  or  terrazzo  floors,  which  are  hard, 
but  which  are  not  easily  stained  or  damaged,  and 
are  low  priced.  Vitrified  tile  stains  the  least  and 
affords  the  best  appearance.  Cork  mats  can  be 
provided  for  use  in  places  where  much  standing 
is  required. 
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MISCELLANEOUS   EQUIPMENT 

Ventilated  closets  for  the  storage  of  articles 
which  may  have  an  offensive  odor  are  a  conven- 
ience. Mechanical  ventilation  should  be  pro- 
vided for  hoods  and  if  the  fans  are  of  sufBcient 
capacity  it  is  better  to  ventilate  the  laboratories 
through  the  hoods  than  to  provide  separate  ex- 
haust outlets  which  might  cause  a  back  draft 
and  draw  obnoxious  fumes  and  odors  across  the 
laboratory.  Small-sized  fans  with  the  exposed 
parts  coated  with  lead,  to  prevent  corrosion,  can 
be  obtained,  and  it  is  probably  better  to  arrange 
each  hood  as  a  separate  unit,  inasmuch  as  all  of 
the  hoods  will  not  be  in  use  at  the  same  time, 
than  it  is  to  install  one  large  fan,  which  would 
have  to  be  in  constant  operation  to  ventilate  at 
times  only  a  small  portion  of  the  laboratory. 

The  ventilating  pipes  from  hoods  should  be 
built  of  salt  glazed  earthenware  sewer  pipes; 
sheet  iron  or  galvanized  iron  would  be  rapidly 
destroyed  by  corrosion. 

Inasmuch  as  the  lime  or  cement  mortar  in  the 
multitude  of  joints  of  a  brick  shaft  are  quite 
easily  broken  down  by  laboratory  fumes,  earthen- 
ware pipes  which  have  comparatively  few  joints 
are  more  durable. 

Bell  and  spigot  earthenware  pipes  are  more 
easily  erected  than  plain  pipes  and  several  thick- 
nesses of  burlap  about  2  inches  wide  should  be 
bound  around  the  spigot  end  of  each  pipe  and 
brushed  with  hquefied  asphalt.  The  burlap 
should  be  wound  for  such  a  thickness  that  force 
will  be  required  to  push  the  spigot  into  the  hub. 


after  which  the  remainder  of  the  hub  will  be  filled 
with  liquefied  asphalt  and  wiped  out  clean  on  the 
inside. 

Electric  current,  fuel  gas,  steam,  brine  refrigera- 
tion, compressed  air,  vacuum,  hot,  cold,  distilled 
and  high  pressure  water  are  required  for  the  com- 
plete laboratory.  If  these  are  obtainable  from  cen- 
tral plant  the  entire  installation  will  be  simphfied. 

Iron  and  brass  pipes  are  quickly  destroyed  by 
laboratory  waste;  only  earthenware  and  lead  or 
lead-hned  iron  pipes  should  be  used  for  waste 
piping.  Ordinary  lead  pipe  sags  and  will  not 
remain  straight.  Lead-lined  iron  pipe  is,  there- 
fore, more  satisfactory.  It  should  be  used  in 
connection  with  lead-Uned  fittings  to  provide  a 
continuous  lead  conduit.  The  house  drain  from 
the  street  sewer  to  the  bases  of  the  vertical  waste 
pipes  should  be  of  salt  glazed  earthenware  and 
the  latter  of  lead-lined  iron  pipe. 

The  steam  pressure  for  an  autoclave  should 
have  a  pressure  of  about  50  pounds  and  high 
pressure  water  of  about  the  same.  The  cocks  for 
water,  gas,  and  vacuum  outlets  should  be  ground 
cocks  with  nipples  for  hose  connections,  and  steam 
valves  should  be  high  grade  disc  type  valves.  It 
will  be  a  convenience  to  provide  a  liberal  number 
of  electric  plugs  on  the  work  benches  and  high 
tables,  also  in  the  chemical  hoods. 

Many  further  details  are  required  for  a  builder's 
specification,  which  would  obviously  make  an 
article  such  as  this  too  technical,  but  the  princi- 
ples set  forth  will  afford  a  safe  point  of  beginning 
for  the  designer. 


SURGERY,    GYNECOLOGY   AND 

OBSTETRICS 

AN   INTERNATIONAL   MAGAZINE,  PUBLISHED   MONTHLY 


Volume  XXXI 


DECEMBER,  1920 


Number  6 


JOHN   B.    MURPHY  — SURGEON  1 
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"  The  moral  of  the  whole  story  is  this:  that  -we  should  do  all  that  we 
can  to  partake  of  Virtue  and  Wisdom  in  this  life.'' 

—  Socrates  is  speaking. 


THIS  is  a  day  of  remembrance.  We  have 
come  together  to  do  honor  to  one 
of  the  founders  of  this  College,  a  great 
surgeon  whose  loss  we  mourn.  You  have  laid 
upon  me  the  duty  and  the  high  privilege  of 
offering  in  your  name  and  in  my  own,  and  if 
I  may  for  the  moment  assume  a  wider 
responsibility,  in  the  name  of  all  the  surgeons 
of  his  time,  a  tribute  to  the  illustrious  memory 
of  Dr.  J.  B.  Murphy. 

John  Benjamin  ISIurphy  was  an  arresting 
personality.  Even  after  the  briefest  inter- 
course with  him  there  were  few  people  who 
did  not  realize  that  he  possessed  a  curious 
and  subtle  power  of  impressing  a  sense  of  his 
character  upon  them.  His  very  handsome 
face,  his  tall,  spare,  almost  gaunt  figure,  his 
high  pitched  and  vibrant  voice,  his  burning 
and  quenchless  enthusiasm  for  life  in  all  its 
manifold  activities,  his  power  of  complete 
self-expression,  all  clamored  for  notice,  and 
caught  and  held  the  most  eager  attention. 
His  outlook  was  grave  and  serious;  he  seemed 
always  in  earnest.  The  little  quips  and 
sallies,  the  friendly  taunts,  the  provocations 
to  repartee,  the  illuminating  anecdote,  which 
in  the  United  States  distinguish  the  cordial 
intimacies  of  daily  life,  did  not  seem  to  play 
around  him  as  freely  as  around  other  men. 
Even  in  a  crowded   room  of  busy  men,  or 


when  a  debate  was  keen  he  would  steal  a  few 
moments  for  a  whispered  conversation,  held 
aloof,  on  some  topic  that  for  the  moment 
filled  his  thoughts.  Among  those  who  knew 
him  well  he  was  admired  and  deeply  respected, 
rather  than  loved.  Except  to  a  very  few  he 
was  not  genial  or  responsive  in  friendship. 
His  intellectual  attainments  were  so  con- 
siderable, and  his  position  in  the  judgment 
of  his  contemporaries  so  secure,  that  jealousy 
hardly  touched  him,  except  perhaps  in  his 
earlier  years  and  from  a  few  among  his 
seniors  whose  supremacy  he  challenged. 
Such  jealousy  is  perhaps  the  tribute  paid  to 
youth  for  successful  enterprise  in  thought 
or  in  action  by  minds  which  suffer  from  the 
atheroma  of  advancing  years.  We  are  re- 
minded of  the  aphorism  of  Sir  Walter  Raleigh 

''For  whoso  reaps  renown  above  the  rest 
With  heaps  of  hate  shall  surely  be  opprest." 

Murphy  was  beyond  question  the  greatest 
chnical  teacher  of  his  day.  No  one  who 
listened  to  him  can  ever  forget  the  experience. 
Before  his  audience  arrived  he  had  everything 
very  carefully  prepared,  diagrams  in  order, 
microscopes  ready,  the  patients  examined 
and  all  relevant  Kterature  at  his  finger  ends. 
There  he  stood  in  the  middle  of  the  circle, 
in  the  theatre,  with  his  assistants  and  friends 


iThe  first  Murphy  memorial  oration  delivered  before  the  American  College  of  Surgeons,  Montreal,  October  ii,  1920. 
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Illustrations  representing  experiments  of  different  kinds 
of  primitive  trephining  with  tools  used.     {Lancet.) 

in  the  first  row,  and  the  other  benches  packed 
to  the  roof  with  eager  students,  or  with 
medical  men,  who  came  again  and  again  to 
learn  from  him  afresh.  As  he  began  to  speak 
one  felt  a  strange  sense  of  disappointment, 
and  even  of  dismay.  For  while  the  handsome 
face  and  upright  figure  were  things  of  real 
beauty,  the  voice  in  which  he  began  to  speak 
was  quite  unpleasant.  It  was  harsh,  even 
raucous,  high  pitched,  shrill,  apt  to  wander 
into  other  keys.  It  seemed  strange  that  a 
man  of  Irish  descent,  and  of  so  gracious  and 
commanding  a  presence,  should  have  a  voice 
so  lacking  in  softness,  one  which  not  only  did 
not  appeal,  but  actually  displeased  and  almost 
repelled  every  hstener.  But  as  he  continued 
speaking  the  voice  gradually  ceased  to  dis- 
tract, it  became  smoother,  quieter,  and  more 
evenly  pitched,  and  all  thought  of  it  was  now 
lost  in  rapt  attention  to  the  matter.    For 


things  were  happening  even  while  one's  first 
emotions  were  roused.  Questions  were  being 
asked,  and  answered,  often  with  great 
rapidity,  then  would  come  a  pause,  in  which 
with  marvellous  directness  and  power  the 
lesson  to  be  learned  therefrom  was  driven 
home.  The  rally  began  again.  A  poor  answer 
came,  or  an  assistant,  responsible  for  the 
clinical  notes,  had  omitted  to  inquire  upon 
some  relevant  point;  raillery  came  in  torrents, 
never  ill-natured,  never  rancorous,  but  with 
just  sufficient  sting  to  leave  a  memory  which 
would  stimulate  all  future  work.  The  discus- 
sion warmed  imperceptibly;  gradually  the 
coherent  chain  of  argument  lengthened,  as 
Unk  after  link,  forged  under  our  eyes,  newly 
appeared;  slowly  there  came  a  sense  of  excite- 
ment; of  impending  revelation;  all  inquiry, 
all  disclosure,  all  argument,  was  leading  up 
to  something  that  we  now  ached  to  learn. 
Old  observations  and  ancient  truths  were 
taking  on  a  new  complexion;  relations  hitherto 
unsuspected  were  here  declared  and  explained. 
The  whole  intellectual  mechanism  underlying 
a  great  subject  was  being  shown  both  in  detail, 
and  in  all  the  majesty  of  many  moving  parts. 
Perhaps  as  we  drew  near  to  the  end,  when  the 
whole  story  would  be  laid  bare,  a  question 
barked  at  one  of  his  audience  would  fail  to 
be  answered.  With  voice  more  clamorous, 
and  almost  menacing,  with  face  strained  and 
eager,  with  figure  reaching  forward  and  arm 
outstretched,  he  would  hurl  the  question  at 
others.  Hearts  beat  faster,  the  spiritual 
anguish  could  hardly  be  borne.  At  last  the 
answer  would  come,  and  after  a  final  swift 
induction  or  brief  summary;  when  the  clinical 
journey  was  over,  we  sank  back  in  happiness 
and  mental  repletion  to  wonder,  if  Stevenson 
could  really  have  been  right  when  he  said, 
"It  is  a  better  thing  to  travel  hopefully  than 
to  arrive,''  for  this  journey  had  been  happy, 
though  anxious  enough,  but  the  haven  was 
a  rest  of  tranquility,  and  wonder,  and  con- 
tent. 

And  then  Murphy  would  operate.  Now  of 
operators  there  are  many  types,  and  like 
every  other  work  of  art,  an  operation  is  the 
expression  of  a  man's  temperament  and  char- 
acter. There  are  still  among  us  "brilliant" 
operators,  from  whom  I  pray  to  be  spared 
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when  my  hour  has  come.  For  them  it  is  the 
mere  quahty  of  effort  that  counts.  Their 
ideal  of  operative  surgery  is  something  swift 
and  infinitely  dexterous,  something  to  dazzle 
the  beholder,  and  excite  his  wonder  that  such 
things  can  so  be  done  by  human  hands.  The 
body  of  a  man  is  the  plastic  material  in  which 
an  artist  works,  and  no  art  is  worthy  of  such 
a  medium  unless  it  has  in  it  something  of  a 
sacrament.  Surgery  of  the  ''brilliant"  kind 
is  a  desecration.  Such  art  finds  its  proper 
scope  in  tricks  with  cards,  in  juggling  with 
bilhard  balls,  and  nimble  encounters  with 
bowls  of  vanishing  gold  fish.  But  Murphy 
was  of  the  true  faith.  He  believed  in  safe 
and  thorough  work  rather  than  in  specious 
and  hazardous  briUiance.  He  w^as  infinitely 
careful  in  preparation,  and  compared  with 
many  was  incHned  to  be  slow;  but  every  step 
in  every  operation  which  I  ever  saw  him  do, 
was  completed  dehberately,  accurately,  once 
for  all.  It  led  inevitably  to  the  next  step, 
without  pause,  without  haste;  that  step 
completed,  another  followed.  "In  sequent 
toil  all  forwards  did  contend."  And  so  when 
the  end  came  a  review  of  the  operation 
showed  no  false  move,  no  part  left  incomplete, 
no  chance  of  disaster;  all  was  honest,  safe, 
simple;  it  was  modest,  rather  than  brilliant. 
During  the  whole  operation  ]\Iurphy  talked; 


not  wasting  time,  but  expressing  and  explain- 
ing aloud  the  quiet,  gentle,  dexterous  move- 
ments of  his  hands  and  the  purposeful  work- 
ing of  his  mind.  The  operation  over,  he 
would  draw  his  stool  near  to  the  front  row  of 
the  benches,  cross  one  leg  over  another,  rest 
his  elbow  on  his  knee  and  talk,  as  only  he  in 
all  the  world  could  talk,  of  surgery  in  general, 
of  this  case  in  particular,  of  his  faults,  of  any 
experiment  made  to  clear  a  doubtful  issue. 
In  these  quiet  talks  there  was  none  of  the 
earlier  passion,  which  had  gleamed  through 
him,  and  which,  caught  up  by  his  audience 
had  made  them  throb  and  tremble  with 
suspense  or  joy.  In  them,  all  his  former 
experience,  all  that  he  had  learned  by  contact 
with  men  and  books,  all  his  native  ingenuity 
of  mind  were  now  bountifully  displayed:  the 
vast  resources  of  the  keenest  surgical  intellect 
of  his  day  were  now  displayed,  not  with 
ostentation,  or  with  florid  pride,  but  in  such 
a  quiet  manner  as  to  show  that  he  rejoiced 
in  the  privilege  of  sharing  with  others  so  many 
fascinating  and  wonderful  things.  If  in 
answer  to  a  request  a  Httle  intellectual  gift 
were  made  to  him,  it  was  welcomed  with 
frank,  almost  boyish  enthusiasm,  and  with 
a  delight  and  a  humility  obviously  genuine. 

Murphy  as  a  writer  and  as  a  speaker  was 
proUfic.   \Vhenever  he  spoke  men  made  haste 
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Title  page  of  JMundinus'  Anathomia.    Leipzig,  1493. 

to  hear  him.  His  audience,  or  so  it  always 
seemed  to  me,  were  often  held  back  from 
quick  appreciation.  He  was  not  like  other 
men  instantly  attractive  as  an  orator.  \^et, 
as  he  developed  his  argument;  little  by  little 
and  step  by  step,  the  audience  warmed  to 
him,  he  interested  them,  he  intrigued  them, 
he  dominated  them,  he  fired  them;  intellec- 
tually he  roused  them  to  breathless  interest; 
emotionally  they  were  at  times  at  the  Kmit 
of  self-control.  No  one  could  bear  to  miss  a 
word,  and  while  Murphy  spoke  no  man  left 
his  seat.  For  his  meaning  was  conveyed  in 
{jellucid  language  and  though  he  might  speak 
with  the  vehemence  of  raging  conviction  his 
thought  was  never  obscured  in  a  smoke  of 
words.  Such  an  inteUectual  lode  stone  was 
he  that  appointments  were  missed  and  hunger 
and  thirst  and  fatigue  w^ere  forgotten.    P'or 


First  known  picture  of  an  anatomical  dissection. 


while  Murphy  expounded  his  gospel  every- 
thing else  seemed  to  fade  in  importance  over- 
shadowed by  the  lessons  which  were  now  being 
learned  so  eagerly. 

I  often  wondered,  as  I  listened,  in  what  de- 
gree he  resembled  Lincoln.  The  tall,  gaunt 
frame,  and  the  harsh  and  meagre  and  strident 
voice  were  the  same.  Murphy  must  have  been 
one  of  the  handsomest  men  of  the  day; 
Lincoln's  features  were  haggard,  plain  and 
homely,  but  his  deep  and  glowing,  sad  and 
tender  eyes  no  man  could  forget.  Murphy 
had  no  such  command  of  language  as  Lincoln, 
certainly  one  of  the  greatest  orators  who  has 
ever  spoken  our  language.  But  in  effect  they 
must  have  been  alike.  For  they  made  every- 
thing else  seem  commonplace  when  they 
spoke,  and  they  seemed  to  be  delivering  a 
message  charged  with  truth  and  pregnant 
with  confidence  and  hope.  Lord  Charnwood 
in   his   most   excellent  work   on   "Abraham 
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Lincoln"  writes  of  him:  "His  voice  when  he 
first  opened  his  mouth  surprised  and  jarred 
upon  the  hearers  with  a  harsh  note  of  curiously 
high  pitch.  But  it  was  the  sort  of  oddity  that 
arrests  attention  and  people's  attention  once 
caught  was  apt  to  be  held  by  the  man's 
transparent  earnestness."  How  exactly  was 
this  the  case  with  Murphy  also.  No  one  who 
heard  IVIurphy  speak  ever  doubted  his  sin- 
cerity. One  might  not  agree;  one  might  in- 
deed profoundly  and  confidently  disagree, 
with  some  statement  he  made,  perhaps  as 
though  to  provoke  a  challenge,  for  there  was 
much  in  ^Nlurphy  which  justified  his  patronym- 
ic, and  which  discovered  his  ancestry;  but 
there  was  never  a  thought  that  ]Murphy  him- 
self was  speaking  other  than  his  deep  and 
tried  conviction.  He  never  looked  at  truth 
askance  or  strangely.  One  who  heard  Lincoln 
speak  at  Peoria  wrote:  "Beyond  and  above 
all  skill  was  the  overwhelming  conviction 
imposed  upon  the  audience  that  the  speaker 
himself  was  charged  with  an  irresistible  and 


Vesalius  demonstrating  anatomy. 

inspiring  duty  to  his  fellow  men."  Such  an 
impression  was  often  felt  by  audiences  while 
Murphy  was  addressing  them. 

One  thing  Murphy  lacked;  in  one  respect 
he  grievously  failed.  If  we  consider  the 
qualities  which  go  to  the  making  of  the  great- 
est surgeons,  a  foremost  place  must  always  be 
conceded  to  the  capacity  to  train  great 
disciples.  The  teaching,  the  diligence,  the 
general  outlook  upon  surgery  and  a  finished 
technical  skill  can  all  be  drilled  into  the 
minds,  and  imposed  upon  the  methods  of  an 
earnest  student.  But  it  is  the  inspiration, 
the  lofty  sense  of  a  sacred  mission  worthy  of 
all  the  best  that  is  in  you,  the  dedication 
with  humblest  and  fullest  devotion  to  the 
cause  of  scientific  truth,  and  of  loyal  service 
to  mankind,  that  are  awakened  with  a  thrill 
in  great  men  by  great  teachers.  It  is  here 
that  Murphy  fell  short.  He  trained  no  one 
worthy  to  be  his  successor;  no  evangelist  who 
could   carry   into   other   clinics   or   to  other 
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countries  some  of  his  glow,  his  fervor,  his 
complete  devotion,  or  the  full  meaning  of  his 
gospel.  For  this  great  omission  there  were 
perhaps  some  compensations.  There  were 
few  cUnics  in  any  part  of  the  world  in  which 
something  taught  by  Murphy  or  inspired  by 
him,  had  not  crept  in  and  found  a  home.  His 
name  was  often  on  the  lips  of  surgeons  in  all 
lands.  His  views  impressed  themselves  on 
men's  minds.  His  methods  were  closely 
copied.  But  when  ]Murphy  laid  his  mantle 
down  there  was  no  one  ready  and  worthy  to 
take  it  up.  When  we  remember  how  the 
pupils  of  Turner,  of  Edinburgh,  became 
professors  in  most  of  the  chairs  of  anatomy 
throughout  the  British  Empire,  how  many 
men  Billroth  trained  to  occupy  with  great 
distinction  the  chairs  of  surgery  in  eastern 
Europe,  how  Welch  is  the  happy  parent  of  a 
great  school  of  pathologists  trained  by  him, 
inspired  by  him,  and  looking  to  him  with 
reverent  affection,  we  cannot  refrain  from 
regret  that  some  of  the  acolytes  of  Murphy 
did  not  grow  to  the  stature  of  high  priests. 

Y'ear  by  year  oSIurphy  grew  in  intellectual 
power  and  in  the  dominion  he  exercised  over 
the  minds  of  men.  A  problem  took  on  a 
different  aspect  if  Murphy  were  engaged  in  it. 
He  touched  the  common  currency  of  surgical 
thought  and  changed  it  into  gold.  For  no 
effort  of  his  was  meaningless  or  sterile  and  all 


the  powers  of  his  mind  and  of  his  frail  body 
were  spent  ungrudgingly  in  all  his  work. 
His  well  stocked  hbrary,  and  all  new  literature 
were  searched  for  him,  and  dispatches  made 
for  his  assimilation.  He  worked  as  all  great 
men  should  work,  with  a  clean  desk.  His 
great  powers  were  used  for  worthy  purposes 
and  in  due  season,  nothing  w^as  wasted  in 
mere  hack  work,  for  all  that  could  be  equally 
well  done  by  others  was  left  for  them  to  do. 
Y'et  all  his  life  he  overworked.  He  had  an 
inner  restless  spirit,  which  drove  him  at  full 
speed.  He  must  work,  and  while  at  work  there 
was  only  one  speed,  the  highest  he  could 
command.  ''I  do  not  wish  to  linger  after 
my  work  is  done"  he  said,  and  it  was  exactly 
what  might  have  been  expected  from  him. 

It  is  useless  to  wish  that  men  possessed 
of  his  qualities  and  capacities  should  use 
themselves  differently.  A  man  must  do  as 
he  must  do.  If  we  think  that  Murphy  by 
spending  himself  \\ath  less  lavish  extravagance 
might  have  prolonged  his  life  another  ten 
years  and  so  have  achieved  even  greater 
results,  to  the  benefit  of  all  mankind,  we  are 
pondering  over  one  who  was  not  IMurphy, 
and  who  could  not  in  those  early  fruitful 
years  have  been  so  avaricious  for  work,  or 
have  so  generously  poured  forth  the  new 
truths  of  which  he  was  at  once  both  parent 
and   missionary.     Our   designs   for    another 
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man's  life  are  but  futile  exercises  of  an 
imagination  lacking  in  full  understanding 
and  adrift  from  realities. 

Such  then  was  Murphy  as  I  knew  him.  It 
is  easy  now  to  see  how  great  a  figure  he  was 
in  the  world  of  surgery  of  his  day.  When  all 
his  work  is  reviewed,  when  not  only  its  range, 
but  the  wonderful  sincerity  and  the  per- 
manent and  piercing  accuracy  of  so  large  a 
part  of  it  are  considered ;  when  we  remember 
his  unequalled  gifts  as  teacher,  his  power  of 
lucid  exposition  and  of  persuasive,  or  coercive 
argument,  his  devotion  for  many  years  at 
least  to  experimental  research,  it  is  no  exag- 
geration, I  think,  to  say  of  him  that  he  was 
the  greatest  surgeon  of  his  time.  Great  men 
are  fitted  to  their  times  and  in  many  respects 
are  a  reflex  of  them.  But  as  their  times  pass 
their  work  is  seen  in  far  perspective  and  may 
appear  to  shrink  in  significance.  It  may  then 
seem  to  have  lost  all  its  originality,  and  bold- 
ness, and  force,  and  we  who  stand  afar  off 
untouched  by  the  magnetism  of  a  great 
personality,  marvel  at  its  influence  in  its 
own  day.  For  there  are  few  indeed  who 
enjoy  both  celebrity  and  fame.  "Mere 
talents  are  dry  leaves,  tossed  up  and  down 
by  gusts  of  passion  and  scattered  and  swept 
away;  but  genius  lies  on  the  bosom  of  Mem- 
ory." How  then  will  it  be  with  Murphy? 
Judged  by  the  standard  of  his  contemporaries 
he  was  an  intellectual  giant,  but  of  what 
stature  will  he  be  when  judged  by  the  stand- 
ard of  history?  May  I  ask  you  to  bear  with 
me  while  I  pass  briefly  in  review  some  of  the 
main  features  of  the  progress  of  surgery  as 
science  and  art  and  tell  the  tale  of  some  of  the 
great  men  who  have  labored  in  it,  from  earliest 
days  up  to  the  present  time,  so  that  at  last  we 
may  see  how  Murphy  stands  and  what  figure 
he  will  make  in  the  Great  Procession. 

The  earliest  remains  of  man  known  to  exist 
show  that  the  art  of  the  surgeon  was  practiced 
upon  him.  Wherever  skulls  of  the  Neolithic 
period  have  been  discovered  the  openings 
made  in  them  by  the  trepan  are  seen.  Dr. 
Marcel  Badouin,  in  1908,  found  within  a 
tomb  discovered  by  accident  at  Belleville 
the  remains  of  120  human  beings.  Eight  of 
the  skulls  had  been  trepanned,  and  the  edges 
of  the  cut  bones  were  smoothly  healed  over. 


Gabriele  Fallopio  (1523-62), 

showing  beyond  doubt  that  the  patients 
survived  the  operation  for  periods  long 
enough  for  this  to  be  fully  accomplished.  The 
disc  of  bone  removed  is  supposed  to  have  been 
worn  as  an  amulet.  The  operation  of  trepan- 
ning during  the  Neohthic  period,  was  also 
performed  in  England,  in  Northern  Africa, 
the  Canary  Islands,  Mexico,  and  in  Peru. 
It  is  performed  today  by  the  natives  of  New 
Ireland,  to  the  east  of  New  Guinea,  by  meth- 
ods and  with  results  apparently  similar  to 
those  of  the  Neohthic  age.  Dr.  Redman  has 
presented  to  the  Royal  College  of  Surgeons 
of  England  a  group  of  five  skulls  showing  the 
effects  of  the  operation,  the  instruments  by 
which  it  is  there  performed,  and  the  dressings 
applied  to  the  wound.  And  travelers  tell  us 
that  the  operation  is  still  practiced  in  the 
ancient  way,  so  far  as  can  be  judged,  by  the 
Quichuas  of  Peru.  Surgery  is  therefore  as 
old  an  art  as  any. 

Hippocrates  was  the  first  to  give  form  and 
spirit  to  the  practice  of  surgery.   His  observa- 
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From  Fabricius,  showing  valves  of  the  vein? 


tions  even  when  considered  with  the  fuller 
knowledge  of  today  often  bewilder  us  by  their 
accuracy,  insight,  and  sagacity.  His  clinical 
methods  judged  by  our  modern  standards 
were  broad-based  and  structurally  sound. 
He  recognized  not  only  the  nobility  of  the 


i  abri*  iu>  ab  AqiiapLlnJtlili. . 


art  of  surgery,  and  the  worthiness  of  its 
practitioners,  but  was  well  aware  of  the 
powerful  intluence  which  the  craft  must  exert 
upon  the  science  of  medicine.  The  divorce 
of  hand  from  brain  which  modern  custom  has 
worked  hard  to  effect  derived  neither  sanction 
or  authority  from  any  words  of  his.  As  he 
deals  with  the  outward  showing  diseases  his 
clinical  method  is  everywhere  the  same. 
He  observes,  reflects,  weighs,  and  judges, 
considers  his  former  experience  of  the  Uke  or 
analogous  conditions;  he  suggests  or  discovers 
a  general  truth;  he  lays  down  principles  for 
action  and  he  tells  how  the  craftsman  shall 
work.  If  the  power  of  wide  and  accurate 
generalization  be,  as  I  believe  it  to  be,  among 
the  supremest  accomplishments  of  the  human 
mind,  then  Hippocrates  may  in  truth  be  said 
to  have  had  few  rivals,  if  indeed  he  has  had 
any,  among  all  those  w^ho  in  later  times,  and 
in  all  countries,  have  devoted  themselves  to 
the  science  of  medicine.  For  by  his  injunctions 
as  to  the  method  of  inquiry  into  the  conditions 
of  a  patient  suffering  from  any  disease  he 
lays  down  for  the  first  time  the  principles 
upon  which  inductive  research  is  founded. 
He  is  the  parent,  not  of  medicine  alone,  but 
of  the  inductive  method  as  applicable  to  all 
branches  of  natural  science.  It  is  a  proud 
claim  that  the  method  found  its  first  applica- 
tion in  the  science  of  medicine. 

His  observations  upon  cerebral  injuries 
were  hardly  bettered  until  our  own  day,  and 
many  of  his  instructions  as  to  their  treatment 
cannot  be  neglected  even  now.  He  notes  the 
effect  of  brain  injuries  upon  the  Hmbs  of  the 
opposite  side.  His  work  on  fractures  and 
dislocations    has    received    praise    from    the 
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greatest  of  critics.  Littre  spoke  of  it  as  "the 
grandest  surgical  monument  of  antiquity" 
and  considered  that  the  truth  of  its  principles 
was  eternal.  A  century  ago  the  most  eminent 
of  French  surgeons,  Dupuytren,  pubHshed  a 
work  on  "Dislocations."  Malgaigne,  whose 
familiar  name  justly  carries  great  weight, 
judged  that,  in  respect  of  its  discussion  of 
congenital  dislocations,  the  work  of  Hippoc- 
rates was  the  richer  and  more  accurate.  The 
discourse  of  Hippocrates  on  "Wounds," 
which  I  read  once  again  in  the  early  weeks  of 
the  War,  seems  to  have,  in  more  relations 
than  one  a  bearing  upon  our  bitter  experience 
of  those  most  grievous  times.  Certain  it  is 
that  for  1,500  years  afterw^ard  nothing  so  apt 
was  written;  by  no  one  were  the  essential 
problems  of  wound  treatment  so  well  under- 
stood. The  dressings  applied  to  wounds,  he 
tells  us,  were  to  be  of  new  materials;  w^ater, 
if  not  clean  and  swxet,  w^as  to  be  boiled  and 
strained  before  use;  care  of  the  surgeon's 
hands  and  nails  was  thought  most  riecessary. 
Oil  and  wine  were  the  balsam  for  a  bruised 
or  dirty  wound;  or  for  one  long  neglected. 
The  accurate  apposition  of  the  wound  sur- 
faces and  the  exclusion  of  air  were  means  to 
secure  rapid  healing  by  "primary  intention" 
which  was  clearly  distinguished  from  "second 
intention."  He  dreaded  amputation  of  a  limb, 
especially  near  the  trunk:  these  operations 
today  are  in  respect  of  their  mortahty  still 
among  the  most  lethal  of  all.  As  Sir  John 
Tweedy  has  said,  "The  directions  which 
Hippocrates  gives  concerning  the  arrange- 
ments of  the  operating  room,  the  placing  of 
the  patient,  the  position  of  the  assistants,  the 
disposition  of  the  lighting,  the  care  to  be 
taken  of  the  surgeon's  hands,  the  need  of 
ambidexterity,  all  indicate  a  careful  and 
experienced  practitioner."  •  Hippocrates  may 
count  among  his  greatest  glories  that  he 
recognized  the  essential  unity  of  medicine 
and  surgery,  or  rather  that  he  did  not  dis- 
tinguish between  them:  that  he  urged  and 
practiced  the  use  of  all  means  for  the  examina- 
tion of  the  patient;  that  he  saw  no  degradation 
as  did  so  many  later  ages  in  the  use  of  a 
physician's  hands  in  the  service  of  the 
individual  patient,  for  whose  welfare,  as 
Aristotle  said,  all  medicine  exists.    And  his 


system  which  embodied  observation,  reflec- 
tion, judgment,  all  multiplied  to  make 
experience  which  shall  decide  right  action, 
stands  firm  until  this  day.  He  knew  its 
difficulties  for  he  tells  us  that  "experience  is 
difficult,  verification  fallible,  observation  long 
and  costly,  and  occasion  fleeting."  There  is 
one  gap,  however,  a  significant  one  in  \iew 
of  my  later  contention,  in  his  method.  He 
did  not  put  matters  to  the  proof  by  way  of 
experiment.  The  experimental  verification  or 
denial  of  a  suggested  truth,  or  the  new  ad- 
ventures in  thought  and  action  opened  up 
by  this  method  w^ere  not  for  him. 

After  Hippocrates  w'e  may  take  a  long  stride 
in  point  of  time  to  the  days  of  Celsus,  who 
lived  in  the  reign  of  Augustus  Caesar.  It  is 
interesting  to  remember  that  Celsus,  the 
manuscript  of  whose  work  "De  Re  Medicina," 
written  about  30  a.d.,  was  discovered  in  1443 
in  the  Church  of  St.  Ambrose  at  Milan  by 
Thomas  of  Sezanne,  afterwards  Pope  Nicholas 
V,  w^as  almost  certainly  not  a  physician.  He 
was  a  noble  of  the  family  of  Cornelii,  w^ho 
wrote  works  on  medicine,  agriculture,  philos- 
ophy, law  and  the  art  of  war,  in  the  spirit  of  an 
interested  amateur.  The  deep  prejudice  of  the 
patricians  against  the  adoption  by  one  of  their 
class  of  medicine  as  a  profession  w^as  uncon- 
querable. And  the  internal  evidence  in  all  his 
writings  is  opposed  to  the  view  that  he  could 
have  practiced  as  a  physician;  he  mocks  at 
the  value  of  medicine,  and  esteems  the 
empirical  methods  of  folk  medicine  as  of 
equal  interest  and  value  to  the  academic 
methods  of  his  time.  He  tells  us  that  the 
true  art  of  medicine  lies  in  the  correlation 
of  theory  and  practice,  the  one  guiding  and 
controlhng  the  other;  speculation  should  guide 
thought  but  not  determine  practice.  Ref- 
erences to  surgical  matters  are  found  in  all 
the  Books,  but  Books  VII  and  VIII,  are 
devoted  exclusively  to  the  consideration  of 
surgical  matters.  The  great  feature  of  these 
is  that  they  record  all  the  changes  which  had 
occurred  in  our  art  from  the  time  of  Hippo- 
crates and  especially  informs  us  of  the  great 
attainments  of  the  Alexandrian  school  in 
anatomy  and  surgery.  He  describes  wound 
treatment  in  detail;  arrest  of  haemorrhage  in 
a  wound  may  be  effected  by  packing  and 
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pressure,  or  by  the  ligature,  which  finds  its 
first  mention  in  his  work.  Sutures  are  to  be 
used  to  secure  apposition  of  wound  surfaces 
and  edges,  and,  as  a  dressing,  linen  bandages 
are  to  be  soaked  in  wine,  water  or  vinegar. 
He  gives  in  sufficient  detail  a  description  of 
operations  for  the  radical  cure  of  inguinal 
and  umbilical  hernia;  and  for  the  first  time 
he  refers  to  the  removal  of  the  testis  as 
allowing  a  firmer  and  more  secure  closure  of 
the  inguinal  canal.  He  mentions  translucency 
as  a  test  for  hydrocele,  and  describes  the 
tapping  of  dropsies.  He  quotes  a  large  num- 
ber of  surgical  authors,  but  among  them  all 
only  Hippocrates  is  known  to  us. 

It  is  evident  that  by  the  time  of  Celsus 
the  boundaries  of  surgery  had  been  sensibly 
enlarged,  that  old  procedures  had  been 
bettered,  as  in  amputations,  and  that  many 
new  ones  had  been  devised.  But  progress  had 
been  along  the  old  lines,  and  was  achieved 
by  the  old  methods.  He  recorded  the  multipli- 
cation and  the  magnification  of  old  experiences 
rather  than  the  revelation  of  new  discoveries. 
He  it  was  who  gave  us  the  fulfillment  of  the 
promise  of  the  Hippocratic  methods. 

But  great  as  were  these  methods,  and  con- 
siderable as  was  the  success  attending  their 
application,  there  had  been  a  slumber  of  the 
intellectual  and  philosophical  aspects  of 
medicine.  Hippocrates  had  united  in  his  own 
person  many  divergent  and  opposing  tend- 
encies; after  his  death  there  was  an  acceptance 
of  the  teaching  by  various  sects,  each  adopt- 
ing a  part  only,  and  dogmatism  with  its 
cramping  tendencies  crept  in  and  the  spirit  of 
investigation  died  away.  There  was  need 
now  of  a  philosopher  with  new  vision  and 
the  need  was  supplied  in  Galen.  Of  Galen's 
life  and  character  we  know  much,  for  he  was 
vain  and  ambitious,  garrulous  and  verbose. 
He  was  trained  and  deeply  versed  in  all  the 
current  philosophies.  A  dream  of  his  father, 
Nikon,  interpreted  as  a  vision  from  the  God 
of  Medicine,  decided  his  choice  of  a  profes- 
sion. After  the  death  of  his  father  he  wan- 
dered for  9  years  studying  in  Corinth,  Smyrna, 
and  especially  Alexandria,  which  then  at- 
tracted commerce  and  patients  from  all  parts 
of  the  world.  His  opportunities  were  great 
and  his  use  of  them  unwearying.     He  wrote 


works  on  anatomical  and  physiological  mat- 
ters, and  attained  even  in  these  early  years 
of  his  a  reputation  for  wisdom  and  sagacity. 
For  four  years  he  lived  in  Rome.  His  learn- 
ing, his  industry,  his  friendship  with  the  great 
and  the  noble,  brought  him  high  repute.  But 
the  envy  of  his  colleagues,  which  he  did  much 
to  provoke,  was  his  downfall  and  he  fled  in 
fear  of  his  life,  to  return  on  the  invitation  of 
Marcus  Aurehus  some  12  years  later.  But 
Galen's  chief  claim  to  honor,  an  imperishable 
one,  is  that  he  was  the  first  of  physicians  to 
bring  experiment  to  the  aid  of  medicine.  As 
Hippocrates  was  the  parent  of  inductive 
method,  so  was  Galen  of  the  deductive.  He 
was  the  first  experimental  physiologist.  It 
was  he  who  first  discovered  and  described 
the  cranial  nerves,  and  the  sympathetic 
nervous  system:  he  divided  the  spinal  cord 
and  produced  paraplegia:  he  severed  the 
recurrent  laryngeal  nerve,  and  produced  the 
hoarseness  and  aphonia,  which  are  the  con- 
stant results  of  this  injury.  He  discovered 
the  function  of  a  muscle  by  studying  the  loss 
of  power  which  followed  its  division.  He 
demonstrated  the  flow  of  urine  from  the  kid- 
ney to  the  bladder  along  the  ureters,  by  a 
series  of  experiments  than  which  nothing 
today  could  be  more  conclusive.  And  he 
trembled  at  the  very  edge  of  a  great  discovery 
when  he  wrote:  "If  you  would  kill  an  animal 
by  cutting  through  a  number  of  its  large 
arteries  you  will  find  the  veins  becoming 
empty  along  with  the  arteries ;  now  this  could 
never  occur  if  there  were  not  anastomoses 
between  them."  Unhappily  experiment  alone 
did  not  content  him,  nor  expeiiment  in  close 
alliance  with  cHnical  observation.  His  knowl- 
edge of  anatomy,  unsurpassed  by  any  of  his 
time,  did  not  keep  him  aloof  from  the  wdldest 
speculations,  in  natural  philosophy.  It  is 
interesting  to  learn  from  him  that  the  art 
of  dissection  was  mainly,  if  not  wholly, 
confined  to  certain  families,  among  whom 
tradition  and  instruction  gave  rise  to  a  caste 
of  dissectors.  The  members  of  a  family  were, 
from  their  childhood,  exercised  by  their 
parents  in  dissecting,  just  as  familiarly  as  in 
writing  and  reading,  so  that  "there  was  no 
more  fear  of  their  forgetting  their  anatomy, 
than  of  forgetting  their  alphabet." 
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Galen's  dissections  were  confined  to  the 
bodies  of  animals  and  the  facts  so  discovered 
were  applied  by  analogy  only  to  the  bodies  of 
men.  If  a  physiological  hypothesis  charmed 
him,  his  anatomical  observations  had  to  give 
way  to  it.  His  mind  ran  riot  in  speculation, 
often  fantastic  and  far-fetched,  but  occa- 
sionally showing  a  gleam  of  real  insight,  as 
for  example  in  his  behef  that  there  was  a 
close  primary  correspondence  between  the 
sexual  organs  of  the  male  and  female.  But 
the  evils  were  great  and  lasting.  It  was  his 
rash  conceits  rather  than  the  facts  of  his 
experiments,  or  his  sound  anatomical  knowl- 
edge, and  broad  scientific  purpose  which  were 
remembered,  and  indeed  almost  sanctified,  by 
all  men  for  a  period  of  over  1500  years. 
Though  he  was  the  first  of  experimenters  he 
asserted  that  speculation  should  lead  expe- 
rience and  he  exalted  a  debased  metaphysics 
to  a  height  exceeding  that  of  strict  and  sober 
observation.  In  the  times  of  intellectual 
stagnation  in  the  Dark  Ages  the  writings  of 
Galen  had  an  unequalled  authority;  and  it 
was  only  by  a  notable  independence  that  Ab- 
dollatif  dared  to  assert  that  anatomy  was  not 
to  be  learned  from  books  and  that  even  Galen's 
observations  were  less  to  be  trusted  than  the 
evidences  of  one's  own  senses.  The  result  was 
the  sterility  and  the  abasement  of  medicine, 
until  the  experimental  methods  were  revived 
by  his  direct  intellectual  descendent,  William 
Harvey. 

In  a  rather  different  sense,  and  in  a  different 
scene,  the  great  traditions  of  medicine  were 
handed  on  by  Avicenna,  who  was  born  in 
Bokhara  about  980  a.d.  It  was  through  him 
that  the  works  of  Hippocrates  and  Galen 
became  widely  known  throughout  the  East, 
and  finally  filtered  back  into  Europe  through 
the  Arabs  and  Moors  at  a  time  when  learning 
and  culture  had  almost  vanished.  The 
Arabian  mind  was  essentially  concerned  with 
compiling  knowledge  from  all  sources  rather 
than  in  initiating  inquiry;  and  a  great  and 
useful  work,  in  this  direction,  was  carried 
out  by  them  during  the  brightest  days  of  the 
Saracen  Empire.  The  modern  world  indeed 
owes  much  to  their  careful  preservation  of 
knowledge  and  their  multiplication  of  copies 
of  standard  medical  works,   before  the  era 


of  printing;  even  though  the  science  and  art 
of  medicine  in  itself  did  not,  through  their 
efforts,  advance  one  step.  In  Avicenna  we 
find  a  mind  as  keen  as  that  of  his  great 
predecessors,  viewing  the  human  body  and 
its  ailments  in  his  own  way,  although  nu- 
merous points  of  resemblance  to  the  works  of 
Galen  and  Hippocrates  are  everywhere  evi- 
dent. He  was  not  an  experimenter  so  much 
as  a  philosopher  and  the  power  of  his  mind 
over  so  many  later  centuries  is  probably  to  be 
attributed  to  his  masterly  grasp  of  all  sciences 
as  well  as  of  medicine  and  surgery.  In  the  art 
of  surgery  he  can  hardly  have  attained  the 
skill  of  the  great  founder,  as  far  as  can  be 
judged  by  the  records  in  the  Canon.  We  do 
not  find  all  those  evidences  of  mastership  in 
technique  which  shine  so  strongly  through 
the  writings  of  Hippocrates.  As  is  charac- 
teristic of  the  Eastern  today  the  knowledge 
which  he  possessed  and,  to  judge  by  the 
records  of  his  successes,  utilized  with  great 
practical  effect,  was  of  a  different  order,  both 
intuitive  and  logical,  but  intuitive  before 
logical.  His  skill  in  dealing  with  fundamental 
mathematical  problems  is  hardly  surpassed 
at  the  present  day  and  in  this  respect  he  has 
been  almost  the  only  instance  of  a  great  mind 
applying  mathematical  concepts  to  medicine 
and  surgery,  up  till  the  present  era. 

Of  other  writers  before  the  sixteenth  century, 
it  is  not  unfair  to  say  that  they  all,  or  almost 
all,  were  merely  recorders,  encyclopaedists  it 
may  be,  but  devoid  of  any  spark  of  new 
thought  or  of  wise  generalization.  They 
preserved  with  reverence  the  old  tradition, 
and  the  ancient  knowledge,  they  discussed 
every  device,  and,  at  interminable  length,  the 
meanings  of  the  old  scriptures;  they  tortured 
new  meanings  out  of  old  phrases,  they  were 
diligent  in  dressing  old  words  new,  and  their 
scholarship  was  judged  by  their  ingenuity,  or 
infinite  prolixity,  in  so  doing. 

The  anatomists  of  the  Middle  Ages  pre- 
pared the  way  for  new  enlightenment.  The 
oldest  treatise  on  anatomy  comes  from 
Egypt.  The  papyrus  dates  probably  from  the 
reign  of  Thutmosis  I,  that  is  from  before 
the  crossing  of  the  Red  Sea  by  the  IsraeHtes. 
It  shows  the  heart  with  vessels  proceeding 
from  it,  the  Hver,  spleen,  kidneys,  ureters. 
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and  bladder.  The  first  of  comparative 
anatomists  was  Aristotle.  The  expedition 
of  his  pupil  Alexander  into  Asia,  which  he 
accompanied,  gave  him  unprecedented  op- 
portunities for  the  study  of  many  animals; 
the  result  of  his  work  is  contained  in  several 
books.  The  first  dissections  of  the  human 
body  were  made  by  Erasistratus  and  Hero- 
philus,  of  Alexandria.  Under  the  Ptolemies 
in  Egypt  were  garnered  all  the  fading  philos- 
ophies and  sciences  which  amid  the  dissen- 
sions and  distractions  of  hfe  in  Greece,  could 
no  longer  flourish  there.  Alexandria  then 
became  the  guardian  and  the  host  of  all  the 
sciences  and  the  literatures  of  the  world. 
It  was  here,  as  we  ha\'e  seen,  that  Galen 
learned  much  of  his  anatomy. 

After  the  darkness  of  succeeding  centuries 
the  first  gleam  of  dawn  was  seen  in  the 
University  of  Bologna.  For  over  loo  years  it 
had  been  renowned  as  a  center  of  scholastic 
knowledge,  of  Kterature  and  of  law.  JMundinus, 
the  father  of  anatomy  as  he  is  always  ac- 
claimed, lectured  there  between  13 15  and 
1325,  and  publicly  demonstrated  the  struc- 
tures of  the  body  as  disclosed  by  dissection. 
His  descriptions  are  remarkable  alike  for 
their  extent  and  their  accuracy.  The  claim 
has  been  made  for  him  that  he  went  near  to 
the  discovery  of  the  circulation  of  the  blood, 
for  he  says  that  the  heart  drives  or  transmits 
the  blood  to  the  lungs.  Two  centuries  later 
(i 514-1564)  was  born  the  greatest  of  all 
anatomists,  Andreas  Vesalius,  a  native  of 
Brussels,  a  student  at  Louvain.  The  diffi- 
culties of  performing  dissections  were  so 
great  in  France  that  he  went  to  Italy  for 
freer  and  larger  opportunities.  "My  study 
of  anatomy,"  he  says,  "would  never  have 
succeeded  had  I,  when  working  at  medicine 
in  Paris,  been  willing  that  the  viscera  should 
be  merely  shown  to  me  and  to  my  fellow 
students  at  one  or  another  public  dissection, 
by  wholly  unskilled  barbers,  and  that  in  the 
most  superficial  way.  I  had  to  put  my  own 
hand  to  the  business."  When  21  years  of  age 
he  was  asked  to  lecture  at  the  University  of 
Padua.  His  original  additions  to  the  science 
of  anatomy  were  numerous  and  of  the  highest 
imj)ortance.  He  swept  away  much  of  the  old 
'"analogical"  anatomy,  the  surmises  and  the 


errors,  hoary  with  age,  and  sanctified  by 
their  free  acceptance  by  a  multitude  of 
authors  in  the  centuries  after  Galen  formulat- 
ed them.  His  work  on  anatomy  is  adorned 
with  illustrations  which  for  beauty  of  design 
and  accuracy  of  execution  have  never  been 
surpassed,  indeed,  I  think  not  equalled,  since 
they  were  pubhshed.  It  is  said  that  the 
figures  were  drawn  by  Titian.  Cuvier  re- 
marks that  if  this  be  not  true  they  must  at 
least  be  the  work  of  one  of  his  most  distin- 
guished pupils.  But  Vesalius  did  something 
more  than  all  this.  He  was  the  first  imitator 
of  Galen  in  experimental  work  and  though 
he  did  little  enough  it  was  sufficient  to  show 
that  the  method  was  not  utterly  forgotten. 
He  was  the  forerurmer  of  those  distinguished 
ItaKan  anatomists  who  may  share  mth  him 
the  credit  for  the  creation  of  the  science  of 
anatomy,  of  Eustachius,  of  Fallopius,  who 
in  his  short  Hfe  labored  to  great  ends,  and 
of  Fabricius  his  successor  in  the  chair  of 
anatomy  and  surgery  of  Padua,  among  whose 
pupils  was  WilHam  Harvey.  The  presence 
of  folds  in  the  interior  of  some  veins  had  been 
noted  by  Sylvius  and  VesaHus  and  others, 
and  those  of  the  vena  Azzgos  were  particularly 
described  by  Canard  in  1547,  but  it  was  Fa- 
bricius who  recognized  the  existence  of 
valves  throughout  the  venous  system  and 
who  observed  that  they  were  all  turned 
toward  the  heart. 

Harvey  had  been  attracted  by  the  fame  of 
Fabricius  to  Padua,  at  a  time  when  Gahleo 
was  teaching  and  was  engaging  in  those 
methodical  researches  whose  influences  have 
lasted  to  our  own  day.  Harvey  said  of  himself 
that  he  felt  it  in  some  sort  criminal  to  call 
in  question  doctrines  that  had  descended 
through  a  long  succession  of  ages  and  carried 
the  authority  of  ancients,  but  he  "appealed 
unto  Nature  that  bowed  to  no  antiquity, 
and  was  of  still  higher  authority  than  the 
ancients."  It  was  at  the  instigation  of 
Fabricius  that  Harvey  undertook  by  experi- 
ment to  discover  the  function  of  the  valves 
in  the  venous  system  and  in  the  year  of 
Shakespeare's  death  those  experiments  whose 
end  was  to  bring  about  the  greatest  discovery 
in  the  history  of  medicine  were  begun.  The 
discovery  had  almost  been  made  by  half  a 
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dozen  of  his  predecessors  who  appeared  to 
have  stood  upon  its  very  brink.  As  Cuvier 
says,  we  are  often  on  the  edge  of  discovery 
without  suspecting  it.  There  can  be  Httle 
doubt  that  the  pulmonary  circulation  had 
been  recognized  by  the  unhappy  Servetus, 
who,  with  his  works,  was  burned  as  a  heretic 
at  Geneva  in  1553  by  Calvin. 

In  1559,  a  pupil  of  Vesalius  at  Padua, 
Realdus  Columbus,  may  be  said  to  have 
suggested  the  existence  of  this  circulation  by 
inductive  reasoning,  but  to  ingenious  specula- 
tion the  minds  of  men  were  hardened.  It 
was  open  demonstration  and  proof  that  were 
needed  to  press  home  an  opinion  so  contrary 
to  all  accepted  teaching. 

A  discovery  is  rarely,  if  ever,  a  sudden 
achievement  nor  is  it  the  work  of  one  man; 
a  long  series  of  observations  each  in  turn 
received  in  doubt,  and  discussed  in  hostility, 
are  familiarized  by  time,  and  lead  at  last  to 
the  gradual  disclosure  of  the  truth.  Harvey's 
discovery  was  finally  due  to  his  application 
of  the  experimental  method  of  Archimedes 
and  Galen  to  a  problem  of  which  many  of 
the  factors  were  already  known;  or  as  he  him- 
self tells  us,  the  circulation  of  the  blood  was 
held  to  be  completely  demonstrated  by 
experiment,  observation,  and  ocular  inspec- 
tion against  all  force  and  array  of  argument. 
He  writes:  "When  I  first  gave  my  mind  to 
vivisections,  as  a  means  of  discovering  the 
motions  and  uses  of  the  heart  and  sought 
to  discover  these  from  actual  inspection  and 
not  from  the  writings  of  others,  I  found  the 
task  so  truly  arduous,  so  full  of  difficulties, 
that  I  was  almost  tempted  to  think  with 
Frascatorius,  that  the  motion  of  the  heart 
was  only  to  be  comprehended  by  God.  .  .  . 
At  length  and  by  using  greater  and  daily 
diligence,  having  frequent  recourse  to  vi\d- 
sections,  employing  a  variety  of  animals  for 
the  purpose,  and  collecting  numerous  observa- 
tions, I  thought  that  I  had  attained  to  the 
truth." 

The  reception  of  this  discovery  was 
generous  at  home;  tardy  and  reluctant,  or 
openly  hostile  abroad.  But  it  was  everywhere 
eagerly  and  hotly  discussed.  Harvey  says: 
"But  scarce  an  hour  has  passed  since  the 
birthday    of    the    circulation    of    the    blood 


that  I  have  not  heard  something  for  good  and 
for  evil  said  of  this  my  discovery.  Some 
abuse  it  as  a  feeble  infant,  and  yet  unworthy 
to  have  seen  the  Hght;  others  again  think  the 
bantling  deserves  to  be  cherished  and  cared 
for.  These  oppose  it  with  much  ado,  those 
patronize  it  with  abundant  commendation." 

Riolan,  distinguished  as  an  anatomist, 
and  professor  at  the  College  de  France,  denied 
and  derided  it.  WTiat  Harvey  felt  of  the 
opposition  may  be  learned  from  his  reply 
to  a  friend  who  urged  upon  him  the 
publication  of  his  later  work  De  Generatione 
Animalium.  "And  would  you  then  advise 
me  to  quit  the  tranquihty  of  this  haven, 
wherein  I  now  calmly  spend  my  days  and 
again  commit  myself  to  the  unfaithful  ocean? 
You  are  not  ignorant  how  great  troubles  my 
lucubrations,  formerly  published,  have  raised. 
Better  it  is  certainly  at  some  time,  to  endeavor 
to  grow  wise  at  home  in  private  than  by  the 
hasty  devulgation  of  such  things  to  the  knowl- 
edge whereof  you  have  attained  wdth  vast 
labor,  to  stir  up  tempests  that  may  deprive 
you  of  your  leisure  and  quiet  for  the  future." 
Nevertheless,  compensations  and  rewards 
came  to  him  in  full  measure,  and  he  had  the 
satisfaction  of  living  to  see  the  general 
acceptance  of  his  discoveries.  This  discovery, 
as  Whewell  said,  implied  the  usual  conditions, 
distinct  general  notions,  careful  observation 
of  many  facts,  and  the  mental  act  of  bringing 
together  these  elements  of  truth.  Boyle 
wrote:  "I  remember  that  when  I  asked  our 
famous  Harvey  what  were  the  things  that 
induced  him  to  think  of  a  circulation  of  the 
blood,  he  answered  me  that  when  he  took 
notice  that  the  valves  in  the  veins  of  so  many 
parts  of  the  body  were  so  placed  that  they 
gave  a  free  passage  to  the  blood  toward  the 
heart,  but  opposed  the  passage  of  the  venal 
blood  the  contrary  way:  he  was  incited  to 
imagine  that  so  pro\T.dent  a  cause  as  Nature 
had  not  placed  so  many  valves  without  design: 
and  no  design  seemed  more  probable  than  that 
the  blood  should  be  sent  through  the  arteries 
and  return  through  the  veins  whose  valves 
did  not  oppose  its  course  that  way.  That 
supposition  his  experiments  confirmed." 

But  the  experimental  method  of   Galen, 
revived    by    Gilbert,    physician    to    Queen 
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Elizabeth  and  the  father  of  modern  exper- 
imental science,  and  practiced  with  such 
supreme  effect  by  Harvey,  was  to  find  as  yet 
no  place  in  scientific  surgery.  That  art  it  is 
true  was  practiced  with  wider  scope,  with 
confidence  bred  of  generations  of  experience, 
and  wath  a  risk  that  was  perhaps  steadily 
though  almost  negligibly  diminishing.  Safety 
was  rather  dependent  upon  the  individual 
capacity  of  the  surgeon  than  a  quality  com- 
mon to  the  work  of  all.  Richard  Wiseman, 
who  was  born  3  years  after  the  publication  of 
Harvey's  discovery,  is  generally  granted  the 
proud  title  of  the  father  of  English  surgery. 
He  was  a  man  "given  to  the  observation  of 
Nature"  and  became  Sergeant  Surgeon  to 
Charles  II  and  to  James  II  (who  when  Prince 
of  Wales  and  Duke  of  Y^ork  were  withdrawn 
under  a  hedge  October  23,  1642,  during  the 
battle  of  Edgehill,  when  Harvey  distracted 
their  thoughts  by  reading  to  them)  and  among 
his  contributions  to  the  craft  of  surgery  may 
be  mentioned  his  operations  for  hernia,  and 
his  advocacy  of  primary  amputation  in  cases 
of  injury,  by  gunshot  or  otherwise,  of  the 
limbs.  Ambrose  Pare  was  to  French  surgery 
what  Wiseman  was  to  British.  The  life  of 
Pare  is  one  of  the  greatest  romances  in  the 
history  of  our  profession;  it  tells  the  story  of 
the  progress  of  the  son  of  a  joiner  who  was 
groom,  gardener,  barber's  apprentice,  until 
he  became  at  last  the  surgeon  to  four  kings  of 
France.  It  was  he  who  was  concealed,  locked 
up  in  a  room  of  the  Louvre,  and  spared  from 
death  by  special  order  of  Charles  IX  at  the 
Massacre  of  the  Huguenots  on  the  day  of 
St.  Bartholomew.  For  the  King  said  that  it 
was  not  reasonable  that  a  man  who  was 
worth  a  whole  world  of  men  should  be  mur- 
dered. He  is  the  outstanding  medical  figure 
in  the  Renaissance.  He  was  untaught  and 
therefore  in  youth  at  least  free  from  the 
trammels  of  ancient  lore.  Early  in  life  he 
said:  "I  make  no  claim  to  have  read  Galen 
either  in  Greek  or  in  Latin:  for  it  did  not 
please  God  to  be  so  gracious  to  my  youth 
that  it  should  be  instructed  either  in  the  one 
tongue  or  in  the  other."  W^hen  at  last  he 
read  Hippocrates  and  Galen  he  surpassed 
them  both  in  the  number  and  variety  of  the 
conditions  he  had  been  called  upon  to  treat; 


and  he  was  therefore  the  better  fitted  to 
approach  their  teaching  in  the  spirit  of  an 
informed  and  practiced  critic.  "We  must  not 
be  drugged  by  the  work  of  the  ancients  as  if 
they  had  known  all  things  or  spoken  all," 
he  writes.  Yet  in  later  years  he  studied 
diligently  for  he  was  said  by  Thomas  Johnson, 
who  translated  and  edited  his  works,  to  be 
"a  man  very  well  versed  in  the  writings  of  the 
ancient  and  modern  physicians  and  surgeons." 
He  was  one  of  the  greatest  original  minds 
our  art  has  known,  fearless,  independent, 
alert,  and  inventive  and  not  without  a  good 
conceit.  "There  be  few  men  of  this  profes- 
sion" he  writes,  "which  can  bring  so  much 
authority  to  their  writings  either  with  reason 
or  experience  as  I  can,"  and  again,  "I  have 
so  certainly  touched  the  mark  whereat  I 
aimed,  that  antiquity  may  seem  to  have 
nothing  wherein  it  may  exceed  us  beside  the 
glory  of  invention,  nor  posterity  anything  left 
but  a  certain  small  hope  to  add  some  things 
as  it  is  easy  to  add  to  former  inventions.'' 
He  won  for  surgery  and  for  those  who  prac- 
ticed the  craft  in  France  a  place  they  had 
never  before  attained. 

Surgery  was  still  lacking  its  firm  foundation 
in  pathological  anatomy.  This  was  to  be 
built  by  Morgagni  and  John  Hunter  and  by 
many  others  taught  and  inspired  by  them. 
The  tireless  industry,  unwearying  care,  and 
profound  sagacity  of  John  Hunter,  gave  to  an 
art  that  was  largely  empirical  a  warrant  based 
upon  a  sound  knowledge  of  morbid  processes 
in  all  tissues.  He  was  observer,  investigator, 
collector,  in  each  capacity  without  a  rival. 
He  was  unceasing  in  his  search  for  truth  by 
way  of  experiment.  "Don't  think,  try  the 
experiment,"  he  urged  his  pupil  Jenner.  In 
his  own  person  he  did  both,  supremely  well. 
His  disregard  of  the  written  word  was  de- 
plorable no  doubt:  but  refreshing  after  so 
much  barren  speculation  among  his  fore- 
runners. "I  am  not  a  reader  of  books,"  he 
said;  and  again,  "I  beheve  nothing  I  have 
not  seen  and  observed  myself."  His  rebuff  to 
one  who  accused  him  of  ignorance  of  the 
classics  is  famous.  "Jesse  Foot  accuses  me 
of  not  understanding  the  dead  languages :  but 
I  could  teach  him  that  on  the  dead  body 
which  he  never  knew  in  any  language,  dead 
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or  living."  Often  he  recounts  the  details  of 
an  experiment  but  leaves  us  to  draw  the  con- 
clusion. He  changed  the  whole  spirit  of 
practice  and  placed  knowledge  on  the  throne 
of  authority.  The  day  was  gone  forever  when 
a  pure  and  dangerous  empiricism  could  be 
practiced:  surgery  became  a  science  and  its 
craft  a  rational  procedure.  The  museum 
which  he  founded  and  which  still  bears  his 
name  in  the  Royal  College  of  Surgeons  of 
England  is  unsurpassed  in  all  the  world,  and 
his  own  specimens  are  still  to  be  seen  to  bear 
witness  to  his  incomparable  services  to 
pathological  anatomy.  For  Morgagni  no 
praise  can  be  too  high.  His  letters  may  be 
read  today  with  delight;  though  his  knowledge 
of  disease  is,  in  the  modern  view,  often  steeped 
in  mediasvahsm,  his  long  array  of  facts  and 
of  relevant  instances,  his  description  of  mor- 
bid parts,  his  accurate  and  searching  gen- 
eralizations are  among  the  greatest  contribu- 
tions to  medical  Kterature  in  all  the  ages. 

Such  was  the  progress  of  surgery  up  to  the 
early  years  of  the  nineteenth  century.  The 
discovery  of  the  anaesthetic  properties  of 
ether  and  chloroform  completely  changed  the 
possibilities  of  the  range  of  applications  of 
surgery  to  morbid  conditions  and  enlarged 
also  the  scope  o'f  experimental  work  upon 
animals.  But  in  every  direction  the  sur- 
geon's work  was  hampered  and  frustrated  by 
the  occurrence  of  infection  and  all  its  dire 
consequences,  in  the  majority  of  the  wounds 
inflicted.  It  was  for  Lister  that  the  world 
was  waiting  and  his  coming  changed  every- 
thing. For,  as  Carlyle  said,  "The  great  man 
was  always  as  hghtning  out  of  Heaven: 
the  rest  of  men  waited  for  him  like  fuel,  and 
then  they  too  would  flame." 

Lister,  as  every  one  knows,  introduced  the 
antiseptic  system  into  surgery.  Before  his 
time  the  wounds  inflicted  by  the  surgeon, 
or  those  received  in  civil  life  as  in  cases  of 
compound  fracture,  became  septic  almost  as 
a  matter  of  course.  The  decomposition  of  the 
wound  discharges  was  formerly  held  to  be 
due  to  contact  with  the  oxygen  of  the  air. 
Lister  recognized  that  the  investigation  of 
many  observers,  ending  with  Pasteur,  which 
showed  that  fermentative  and  putrefactive 
processes  depended  upon  minute  organisms, 


were  applicable  in  surgical  work  also.  In 
the  year  1836,  a  French  observer,  G.  Latour, 
had  pointed  out  that  the  tiny  particles  of 
which  yeast  was  composed  were  capable  of 
multiplication,  that  they  were  in  fact  alive, 
and  that  it  was  by  their  propagation  that  the 
change  known  as  fermentation,  the  change 
of  sugar  into  alcohol,  was  produced.  Both 
Latour  and  T.  Schwann  showed  that  this  pro- 
cess could  be  suppressed  by  the  application  of 
heat  to  the  yeast.  Schwann,  especially,  called 
attention  to  the  fact  that  the  putrefaction 
of  organic  substances  was  due  to  these 
minute  living  bodies,  and  that  putrefaction 
and  fermentation  were  essentially  one.  The 
weighty  authority  of  Liebig  was  opposed  to 
this  view,  and  Helmholtz,  after  a  time  of 
wavering,  finally  ranged  himself  against 
Schwann.  It  was  in  1856  that  Pasteur  began 
the  series  of  experiments  which  demon- 
strated finally  that  micro-organisms  were  the 
cause  of  fermentation  and  of  putrefaction,  and 
that  for  each  form  of  fermentation  studied 
by  him;  yeast  fermentation,  lactic  acid 
fermentation,  butyric  acid  fermentation,  there 
was  one  specific  cause,  and  only  one. 

Lister  had  long  been  working  on  the 
problem  of  inflammation,  and  of  the  decom- 
position of  wound  discharges.  When  there- 
fore early  in  1865  he  read  of  the  work  of 
Pasteur  his  mind  was  prepared  to  receive 
the  new  evidence,  and  to  put  it  to  the  proof 
in  the  treatment  of  surgical  cases.  It  is 
impossible  for  us  now  to  realize  the  horrors 
and  the  mortahty  attached  to  surgical  work, 
at  the  period  when  Pasteur's  papers  were 
written.  In  almost  every  case  the  discharge 
from  a  wound  underwent  putrefaction;  in- 
flammation of  varying  degrees  of  severity 
attacked  the  wounds,  pus  poured  from  their 
surfaces,  and  hospital  gangrene,  erysipelas, 
and  pyaemia,  the  most  desperate  form  of  blood 
poisoning,  occurred  with  terrible  frequency. 
The  clean  healing  of  a  wound,  by  "first  in- 
tention" rarely  occurred.  A  surgeon  was  more 
than  content,  he  was  eager  and  gratified  to 
see  a  thick  creamy  discharge  of  "laudable 
pus  "  from  the  surfaces  of  a  wound.  Very  few 
operations  were  performed,  and  then  as  a 
general  rule  only  in  cases  where  death,  or 
extreme    disabihty,    was    otherwise    certain. 
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Limbs  were  amputated  when  smashed  or  so 
diseased  as  to  be  worthless  and  dangerous; 
the  mortality  from  amputations  varied  from 
40  to  50  per  cent.  In  Lister's  hands,  up  to  the 
year  1865,  in  15  cases  of  excision  of  the  wrist- 
joint  by  his  own  method,  6  patients  suffered 
from  hospital  gangrene  and  i  died  from 
pyaemia.  Volkmann,  one  of  the  earliest  of 
Lister's  disciples,  had  results  so  ghastly  that 
he  decided  to  close  his  hospital  altogether  for 
some  months.  Lister's  own  account  of  his 
wards  at  Glasgow  is  disturbing  and  distress- 
ing even  today.  The  most  vigorous  and  robust 
patients  were  swept  away  after  the  most 
trifling  injuries  or  operations,  and  septic 
diseases  were  so  frequent  and  so  deadly  that 
the  very  name  of  hospital  was  dreaded  by 
every  sufferer.  John  Bell,  a  great  surgeon, 
spoke  of  the  hospital  as  a  "house  of  death." 

In  the  paper  which  Lister  had  read, 
Pasteur  asserted  that  ''the  most  far  reaching 
of  my  researches  is  simple  enough,  it  is  that 
putrefaction  is  produced  by  living  ferments." 
He  asserted  that  the  oxygen  of  the  air  was  not 
the  cause  of  putrefaction,  as  everyone  hither- 
to had  supposed;  that  indeed  some  of  the 
causes  of  decomposition  could  thrive  only  in 
the  absence  of  oxygen.  This  observation 
which  distinguishes  ''aerobic"  from  "anaero- 
bic" organisms  is  of  the  first  importance. 
Lister  at  once  realized  the  significance  of  this 
work  in  connection  with  the  changes  occurring 
in  wound  discharges  and  on  wound  surfaces. 
In  1867,  he  wrote:  "When  it  had  been 
shown  by  the  researches  of  Pasteur  that  the 
septic  property  of  the  atmosphere  depended, 
not  on  the  oxygen  or  any  gaseous  constituent, 
but  on  minute  organisms  suspended  in  it, 
which  owed  their  energy  to  their  vitality,  it 
occurred  to  me  that  decomposition  in  the 
injured  part  might  be  avoided,  without 
excluding  the  air,  by  applying  as  a  dressing 
some  material  capable  of  destroying  the  Hfe 
of  the  floating  particles."  He  proceeded  to 
make  trial  of  the  hypothesis  in  his  own 
work.  At  this  time  he  had  heard  also  of  the 
experiments  made  at  Carlisle  with  the  disin- 
fection and  deodorization  of  sewage  by  Ger- 
man creosote,  a  crude  form  of  carbolic  acid. 
The  administration  of  a  very  small  proportion 
of    this    substance    not    only    prevented    all 


odor  from  the  lands  irrigated,  but  destroyed 
the  entozoa  which  usually  infest  cattle  fed 
upon  such  pastures.  This  was  the  preparation 
he  decided,  after  trying  chloride  of  zinc  and 
the  sulphites,  to  rely  upon  in  his  early  trials. 

Among  surgical  cases  then,  as  now,  the 
sharpest  distinction  was  drawn  between 
simple  and  compound  fractures;  between 
fractures,  that  is,  where  the  soft  parts  are 
almost  unhurt,  and  the  skin  unwounded,  and 
fractures  in  which  a  wound  through  the  skin 
and  soft  tissues  reaches  the  broken  ends  of 
bone.  In  simple  fractures,  life  was  rarely  or 
never  in  jeopardy;  in  compound  fractures, 
putrefaction  of  wound  discharges  occurred, 
septic  processes  became  rampant  and  the 
mortality  was  high.  "The  frequency  of 
disastrous  consequences  in  compound  frac- 
tures, contrasted  with  the  complete  immunity 
from  danger  to  life  or  limb  in  simple  fracture, 
is  one  of  the  most  striking  as  well  as  melan- 
choly facts  in  surgical  practice."  These  were 
the  opening  words  of  Lister's  first  paper  on 
the  "new  methods"  in  the  Lancet,  in  1867. 
The  first  trial  of  this  method  proved  disastrous 
owing  to  improper  management,  but  the 
second  attempt  on  August  12,  1865,  proved 
perfectly  satisfactory,  and  was  followed  by 
others  which  more  than  realized  Lister's 
most  sanguine  expectations.  Compound  frac- 
tures healed  and  united  as  easily  and  quickly, 
and  almost  as  safely,  as  simple  fractures.  The 
method  proved  by  so  stern  a  trial  was  soon 
applied  to  cases  of  chronic  abscess,  and  by 
degree  to  operation  wounds.  In  one  of  his 
earlier  papers  Lister  wrote:  "Admitting  then 
the  truth  of  the  germ  theory  and  proceeding 
in  accordance  with  it,  we  must,  when  dealing 
with  any  case,  destroy  in  the  first  instance 
once  for  all  any  septic  organisms  which  may 
exist  within  the  parts  concerned;  and  after 
this  is  done,  our  efforts  must  be  directed  to 
the  prevention  of  the  entrance  of  others  into 
it."  This  statement  shows  that  Lister  laid 
down  the  two  essential  principles  of  anti- 
septic system,  the  prophylactic  and  the 
therapeutic. 

Lister's  work,  it  is  evident,  was  the  result 
of  research  carried  out  both  by  the  inductive 
and  by  the  deductive  method,  and  tested 
and   confirmed   by   many   experiments.     He 
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combined  in  full  measure  the  wide,  patient, 
penetrating  inquiry,  the  comprehensive  gen- 
eraUzation,  and  the  sound  wisdom  of  the 
method  of  Hippocrates,  with  the  demand  for 
experimental  illumination  or  proof  afforded 
by  the  method  of  Galen,  of  Bacon,  and  of 
Harvey.  He  combined  in  his  own  work  the 
best  of  all  the  schools,  and  it  was  no  accident 
that  the  greatest  of  all  discoveries  relating  to 
the  science  and  the  art  of  surgery  was  made 
by  him. 

If  a  man's  services  to  humanity  are  the 
standard  by  which  we  measure  his  value 
then  Lister  may  be  counted  as  perhaps  the 
greatest  man  the  world  has  ever  produced. 
For  he  has  been  the  means  of  abolishing,  or 
assuaging,  the  sufferings  of  men  and  women 
to  a  degree  which  is  quite  incalculable,  and  as 
I  said  of  him  years  ago,  he  has  been  the  means 
of  saving  moie  lives  than  all  the  wars  of  all 
the  ages  have  thrown  away. 

As  the  result  of  Lister's  work  the  way  was 
cleared  for  an  immense  and  immediate  ad- 
vance in  surgical  practice,  and  for  an  extension 
into  regions  that  before  had  been  denied  even 
to  the  most  intrepid  surgical  adventure.  The 
result  is  known  to  all  the  world.  Diseases 
which  were  beyond  the  reach  of  any  are  now 
within  the  grasp  of  all  surgeons.  Operations 
whose  mortality  even  25  years  ago  was  so 
heavy  as  to  be  almost  prohibitive  are  now 
performed  with  a  frequency  and  with  a 
degree  of  safety  which  never  cease  to  excite 
our  wonder.  But  Lister's  work  did  something 
else;  it  showed  how  research  for  the  future 
must  be  conducted  if  our  progress  were  to  be 
both  enterprising  and  safe.  It  showed  that 
clinical  research  and  experiment  must  forever 
run  together. 

The  achievements  of  clinical  research  have 
been  gigantic  since  Lister's  day.  The  safety 
which  he  brought  into  all  our  work  resulted  in 
an  advancement,  little  by  little,  of  the 
attack  upon  the  diseases  of  internal  organs, 
and  it  exercised  in  consequence  a  very  power- 
ful, germinal  influence  upon  internal  med- 
icine. If  our  knowledge  of  the  disease  of  the 
abdominal  viscera  of  30  years  ago  is  com- 
pared with  that  of  today  the  truth  of  this 
statement  will  appear.  In  connection  with 
the    diseases    of    the    gall-bladder   and   bile- 
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ducts  the  work  of  Courvoisier  published  in 
1890  is  a  complete  record:  it  is  indeed  one  of 
the  most  monumental  works  ever  produced 
in  surgical  literature.  What  was  known  then, 
in  comparison  with  now?  Nothing  of  the 
early  symptoms  of  gall-stones,  of  the  relation 
between  them  and  visceral  and  other  infec- 
tions, nothing  of  the  symptoms  due  to  the 
impaction  of  stones  in  one  or  other  of  the 
ducts;  almost  nothing  of  the  possibilities  of 
safe  relief  by  surgery.  Lister's  work  has  not 
only  been  the  means  of  relief  to  the  patient, 
in  his  agony;  but  has  been  the  instrument  by 
which  our  own  most  prolific  inquiries  into 
the  symptomatology,  etiology,  and,  in  no 
insignificant  degree,  the  pathology  of  this 
disease  has  been  made.  Of  gastric  ulcer  as 
distinguished  from  cancer  of  the  stomach  our 
knowledge  30  years  ago  was  trivial  compared 
with  what  it  is  today.  Much  of  the  teaching 
of  those  days  is  not  confirmed  by  the  surgical 
inquiries  of  today;  and  it  is  now  I  suppose 
admitted  universally  that  unless  the  physician 
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is  guided  by  the  principles  of  diagnosis  dis- 
covered by  the  surgeon  and  the  radiographer 
he  will  stray  wide  from  the  path  of  truth. 
So,  too,  of  duodenal  ulcer,  our  present  knowl- 
edge of  which  is  due  entirely  to  the  cHnical 
research  made  possible  by  safe  surgery.  And 
the  list  might  be  greatly  extended.  Much 
more  remains  to  be  done.  We  are  only  on  the 
threshold  of  our  inquiries  as  to  the  com- 
plementary action  of  one  organ  upon  another; 
of  the  relations,  for  example,  of  the  pancreas, 
spleen,  and  liver  to  each  other;  and  of  all,  or 
any,  of  these,  to  parts,  or  to  the  whole,  of  the 
alimentary  canal,  and  to  the  organs  possessed 
only  of  an  internal  secretion.  Clinical  research 
involves  and  implies  the  fullest  inquiry  into 
the  detailed  character  of  all  present  symp- 
toms; the  most  searching  pursuit  after  those 


earliest  departures  from  smooth  and  normal 
action  which  observation  can  discover,  the 
correlation  of  all  these  with  the  manifest 
changes  observed  at  all  stages  in  the  several 
organs  during  operations  upon  any  of  them. 
When  all  this  knowledge  has  slowly  and 
patiently  been  garnered,  then  the  method  of 
experiment  must  be  used  to  carry  our  in- 
quiries still  further,  and  to  help  us  to  answer 
the  question:  "How  do  these  things  happen?" 
Clinical  research  will  tell  us  of  the  changes 
in  other  organs  associated  with  the  one  to 
which  our  main  inquiry  is  directed,  but  a 
process  of  deduction  and  an  inquiry  by 
experiment  are  necessary  before  we  can  dis- 
close the  sequence  of  events  which  culminate 
at  last  in  the  disease  we  set  out  to  study. 
The  clinical  research  is  beyond  question  the 
more  arduous.  The  factors  which  enter  into 
it  are  so  many,  so  variable,  so  impressed  by 
the  changing  conditions  and  moods  and  cir- 
cumstances of  the  patient  that  only  the  most 
indefatigable  patience  and  the  most  trained 
capacity  can  help  to  resolve  the  matter  into 
simple  terms,  to  dissociate  what  may  be  an 
infinitely  complex  grouping  of  many  facts 
before  we  can  rearrange  them  in  appropriate 
sequence  of  process  or  of  time.  We  must 
discover  the  "usual  conditions,"  obtain  our 
general  notions,  observe  carefully  a  multitude 
of  facts,  arrange  them  in  orderly  fashion, 
employ  the  mental  act  which  will  bring  them 
together  as  elements  in  a  great  truth.  When 
this  is  done,  and  only  when  this  is  done,  can 
the  deductive  method  of  Galen  be  employed 
to  fullest  advantage.  Experimental  research 
is  not  so  baffiing  a  task.  Great  ingenuity  in 
the  devising  of  experiments  may  be  found  in 
the  supreme  masters,  Pawlow,  Almroth 
Wright,  and  a  very  few  others.  But  each 
experiment  often  contains  only  the  one  ques- 
tion to  which  the  answer  is  sought.  The 
answer  is  "yes"  or  "no,"  or  is  expressed  in 
simple  terms  and  it  is  free  from  those  infinite 
perplexities,  and  changing  proportions  which 
distinguish  the  answer  given  to  any  inquiry, 
even  the  simplest,  in  the  method  of  clinical 
research.  When  in  a  simple  experiment  the 
answer  is  given  a  new  problem  may  arise 
suggesting  a  further  experiment.  Thus  a 
chain  of  experiments  may  develop,  each  of 
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which  answers  not  only  its  own  question,  but 
contributes  in  its  own  degree  to  the  final 
answer  embracing  the  entire  sequence  of 
experiments.  The  single  experiment  may  be 
simple.  But  in  respect  of  a  series,  each  mem- 
ber of  which  is  dependent  upon  its  predecessor, 
and  provokes  its  successor,  and  all  of  which 
illuminate  or  decide  some  problem  suggested 
by  chnical  research,  nothing  has  been  done 
in  surgery  comparable  to  that  which  in 
chemistry  has  been  achieved  by  Fisher  and 
Abderhalden. 

These  brief  glimpses  at  the  progress  of 
surgery  show  that  its  epochs  may  be  con- 
sidered as  three  in  number. 

In  the  first  and  longest  the  writings  of 
Hippocrates  and  Galen  were  regarded  as  an 
inspired  gospel.  By  them  the  minds  of  men 
were  held  captive,  and  their  imagination 
enslaved,  and  every  new  adventure  in  thought 
or  action  suppressed  or  cramped.  To  seek  in 
them  for  knowledge  was  all  the  effort  of 
every  man.  What  was  written  in  them  was 
truth,  what  was  outside  them  rank  heresy. 
Where  the  meaning  was  not  as  plain  as  day 
the    most    endless    inquiry    and    discussion 


ensued.  The  controversies  which  then  shook 
the  intellectual  world  to  its  very  foundation, 
are  seen  now  to  be  only  laughable  both  in 
their  methods,  and  in  their  quaint  decisions. 
In  later  ages  to  challenge  the  truth  or  the 
final  revelation  of  any  teaching  of  Galen's 
was  almost  blasphemous,  and  it  required  a 
rare  and  reckless  courage  to  say,  as  did  Henry 
of  Mondeville:  ''God  did  not  surely  exhaust 
all  his  creative  power  in  making  Galen." 
The  prophets  and  seers,  who  little  by  httle, 
and  with  very  needful  caution,  led  the  world 
through  this  black  night,  death's  second  self, 
into  the  dawn,  were  the  anatomist,  Mondinus, 
Vesalius,  Fabricius,  Fallopius,  and  others.  By 
their  work  the  assertions  of  the  old  scriptures 
could  be  openly  gauged.  In  gross  anatomy  a 
structure  stands  out  for  all  to  see.  If  Galen's 
teaching  denied  the  truth  disclosed  by  dis- 
section it  was  most  gently  and  tentatively 
refuted,  heretical  and  perilous  as  such  a  work 
might  be.  And  as  normal  anatomy  grew  it 
was  joined  by  morbid  anatomy,  and  at  last 
came  Morgagni  and  Hunter.  They  estab- 
lished the  second  great  era  in  which  the 
pathology  of  the  dead  was  studied  with  a 
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wealth  of  care  and  inexhaustible  patience. 
The  gross  lesions  of  morbid  anatomy,  and 
even  many  that  were  recondite  and  remote, 
were  examined,  described,  discussed,  and 
arranged  in  due  order,  by  a  mighty  succession 
of  able  men,  whose  work  today  we  too  lightly 
neglect.  Chnical  medicine  and  surgery  were 
dominated  by  the  knowledge  of  the  morbid 
processes  discovered  in  this  time.  Symptoms 
were  correlated  with  the  signs  found  upon  the 
postmortem  table,  and  upon  the  shelves  of 
museums.  Chnical  histories  were  largely 
devoted  to  terminal  conditions,  for  it  was 
only  these  that  brought  a  patient  to  a  hos- 
pital where  he  died,  and  where  an  autopsy 
could  be  made.  But  patients  do  not  die  in 
hospital  from  the  diseases  from  which  they 
suffer  long  during  hfe.  And  in  consequence 
severe  limitations  were  set  to  our  knowledge 
of  disease  of  all  kinds. 

Lister's  work  made  possible  the  third  era 
which  depended  for  the  swift  and  notable 
advance  upon  a  study  of  the  pathology  of  the 
living,    upon    a   study,    that   is,    of    morbid 
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processes  in  their  course  rather  than  when 
their  race  was  fully  run.  By  multiplying 
observations  made  during  operations  we 
learned,  little  by  little,  how  to  capture  a 
general  truth  from  a  series  of  individual 
examples.  By  slow  degrees  and  grudgingly 
it  was  admitted  that  terminal  manifestations 
of  disease  and  the  advanced  ravages  of  mor- 
bid anatomy  did  not  constitute  all  medicine; 
that  earlier  symptoms  were  to  be  referred 
to  earlier  changes  in  organs  exposed  during 
the  course  of  operations.  And  these  changes 
and  symptoms  we  now  realize  are  themselves 
but  late;  still  earlier  manifestations  of  aber- 
rant action  are  being  sought  patiently  and 
with  a  success  that  ht)lds  increasing  hope  for 
future  work. 

During  all  these  three  periods  through 
Galen,  Vesahus,  Harvey,  Bacon,  Hunter, 
Lister,  there  has  run  a  vein  of  experimental 
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work,  testing  hypothesis  and  discovering 
new  truths.  Since  Lister's  day  there  has  been 
a  steadily  increasing  recognition  of  the  value 
of  such  work  and  of  the  urgent  necessity  of 
continuing  it,  of  enlarging  its  field  so  that  it 
may  be  coterminous  with  medicine  itself. 
We  are  indeed  newly  entered  upon  another 
stage,  the  stage  of  combined  research  in 
which  clinical  observation,  inductive  and 
deductive  processes  of  reasoning,  and  experi- 
mental inquiry  are  linked  together.  In  its 
progress  so  far,  the  work  of  a  few  men  stands 
out  as  of  the  utmost  significance.  Horsley's 
work  upon  myxoedema,  cretinism,  and  on  the 
functions  of  the  thyroid  gland;  Ferrier's, 
Macewen's,  and  Horsley's  researches  upon 
cerebral  affections  and  cerebral  localization; 
Senn's  work  upon  the  pancreas  and  upon  the 
intestines;  Kocher's  work  upon  cerebral 
compression,  and  upon  the  thyroid  gland; 
Crile's  work  upon  shock  and  upon  blood 
transfusion;  and  Harvey  Cushing's  work  upon 
diseases  of  the  brain  and  the  pituitary  gland. 
Since  Lister  rid  all  operations  upon  man  and 
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upon  animals  of  their  former  terrors,  many 
surgeons  have  turned  to  experiment  in  order 
to  perfect  and  to  illustrate  their  own  work, 
to  test  an  hypothesis,  to  search  for  new 
procedures  or  to  discover  an  explanation  of 
clinical  phenomena  whose  meaning  was  diffi- 
cult to  unravel.  In  recent  days  few  men  have 
displayed  so  vast  a  range  of  clinical  interests, 
so  keen  a  zest  for  relevant  experimental 
inquiry,  so  logical  a  mind,  such  frank  in- 
tellectual honesty  as  Murphy.  He  may 
justly  be  ranked  as  one  of  the  earliest  and 
one  of  the  greatest  exponents  of  the  method 
of  combined  research. 

Murphy's  first  work  to  attract  the  attention 
of  all  surgeons  was  that  which  led  him  to 
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devise  and  to  perfect  the  most  exquisite 
surgical  implement  that  has  ever  been  invent- 
ed ''Murphy's  button."  Up  to  the  time  at 
which  experimental  work  on  the  anastomosis 
of  hollow  abdominal  viscera  was  begun  by 
Senn,  Murphy,  and  others,  the  method  of 
securing  union  was  difficult,  tedious,  and 
unsafe.  I  well  remember  to  have  seen  the 
operation  of  ''pylorectomy"  done  in  the  year 
1889.  A  very  niggardly  removal  of  a  small 
"prepyloric"  carcinoma  was  made,  and  the 
cut  end  of  the  duodenum  was  united  to  a 
part  of  the  divided  end  of  the  stomach  after 
the  first  method  of  Billroth.  We  counted  over 
two  hundred  sutures  used  to  effect  the  junc- 
tion. Each  suture  was  of  silk;  for  each  the 
needle  was  separately  threaded,  the  suture 
passed,  tied  and  cut;  a  wearisome  total  of 
movements  of  the  surgeon  and  his  assistants, 
involving  a  great  expenditure  of  time.  No 
wonder  the  surgeons  searched  for  simpler 
methods.      Senn's     bone    plates,     the     first 


mechanical  apparatus  to  assist  in  an  anasto- 
mosis, were  ingenious  instruments  not  very 
easy  to  use,  requiring  a  not  inconsiderable 
degree  of  skill  and  patience  to  secure  that  the 
threads  holding  them  were  well  and  truly 
tied,  and  calling  also  for  the  introduction  of 
a  number  of  additional  sutures.  The  results 
following  the  use  of  these  instruments  were 
sometimes  very  good  and  sometimes  very 
bad.  While  surgeons  were  struggling  with 
this  tiresome  and  unsatisfactory  implement, 
^Murphy  introduced  his  "button."  It  was 
the  result  of  a  great  deal  of  experimental 
work  done  upon  dogs,  in  the  early  hours  of 
the  morning,  and  in  the  lean  years  of  his  early 
married  life.  In  this  work  Mrs.  Murphy  took 
her  share,  gi'V'ing  chloroform  to  the  animals. 
A  few  people  were  privileged  to  know  of  the 
boundless  help  and  inspiration  which  Mrs. 
Murphy  gave  her  husband  in  those  hard,  but 
happy  days  when  he  was  struggling  for  his 
place  in  the  work  of  surgery.  His  wonderful 
success  was  in  no  small  way  due  to  her 
sympathy,  encouragement,  and  unfaltering 
belief  in  him;  and  to  the  eager  enthusiasm 
which  she  showed  in  all  his  work.  His  fame 
was  her  fame  also.  As  I  offer  to  him  my 
tribute  of  laurel  for  honor  and  of  rosemary 
for  remembrance,  it  is  an  added  pride  that 
I  can  do  so  in  her  presence.  With  the  help 
of  Murphy's  button,  operations  which  had 
been  difficult  and  perilous  at  once  became 
so  simple  that  the  merest  tyro  could  perform 
them,  and  the  risk  of  all  operations  fell  with 
amazing  rapidity.  The  button  was  used  in 
every  clinic,  and  upon  all  occasions  where 
\"isceral  anastomoses  had  to  be  effected;  and 
the  name  and  the  fame  of  Murphy  traveled 
round  the  world.  But  I  still  think  that  the 
great  ^^rtue  of  the  button  was  not  in  its  own 
direct  use  but  in  the  con\ancing  demonstra- 
tion it  gave  to  us  of  the  essential  simplicity 
of  the  process  of  visceral  union.  By  using 
the  button  we  learned  how  safely  and  how 
rapidly  the  peritoneal  junction  took  place; 
there  was  no  need,  it  was  now  perfectly  evi- 
dent, for  the  hundreds  of  stitches  that  all 
surgeons  were  using.  Firm,  even  approxima- 
tion for  a  very  few  days,  would  lead,  the  but- 
ton showed  beyond  a  doubt,  to  a  permanent 
and  secure  fusion  of  the  apposed  viscera.  The 
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button  itself  was  occasionally  a  danger.  After 
the  operation  of  gastro-enterostomy  it  some- 
times remained  for  many  months  in  the 
stomach;  when  it  passed  on  to  the  lower 
intestine  it  might  cause  obstruction,  or  it 
might  ulcerate  its  way  through  the  intestinal 
wall.  We  learned  from  the  use  of  the  button 
not  that  the  button  itself  should  be  used,  but 
all  the  secrets  of  the  principles  of  entero- 
anastomosis.  It  is  not  the  least  exaggeration 
to  say  that  Murphy  revolutionized  the 
methods  of  visceral  anastomosis,  and  was 
partly  responsible  for  giving  that  impulse  to 
abdominal  surgery  which  in  later  years  has 
carried  it  so  far.  A  characteristic  example  of 
his  method  of  approaching  a  surgical  subject 
to  which  he  desired  to  contribute  is  shown  in 
his  work  on  "Ankylosis,"  which  he  began  in 
1901.  Up  to  that  time  the  treatment  of  stiff 
joints  was  unsatisfactory  and  in  cases  of  severe 
ankylosis,  whether  bony  or  densely  fibrous, 
was  almost  hopeless.  Murphy  says  he  pro- 
poses to  begin  the  study  of  his  subject  by 
some  questions.    "What  are  joints?    What  is 


Sir  Victor  Horsley, 

the  embryology  of  joint  formation?  What  is 
the  pathological  histology  of  acquired  arthoses 
of  false  joints?  What  is  the  pathology  of 
hygromata  (acquired  endothelial  lined  sac?) 
Can  they  be  produced  artificially?  What  is 
ankylosis?  What  are  the  pathological  and 
anatomical  changes  included  in  the  term? 
What  tissues  are  involved?  From  a  practical 
standpoint,  into  what  classes  may  it  be 
divided?  When  ankylosis  has  formed  what 
are  the  limitations  of  surgery  for  its  relief? 
Can  we  re-establish  a  movable,  functionating 
joint  with  synovial  lining?  Can  we  restore 
motion  and  to  what  degree?  In  what  class 
of  cases  can  the  best  results  be  secured?  Can 
we  for  the  future  promise  better  than  the 
flexible,  fibrous  unions  that  we  have  secured 
in  the  past?" 

He  then  discusses  the  development  of 
joints  in  the  embryo,  and  the  method  of 
bursa  formation  in  early  and  in  adult  life, 
shows  that  hygromata  and  ganglia  are  the 
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products  of  the  liquefaction  of  hypertrophied 
connective  tissue,  and  indicates  that  in  an 
artificial  development  of  joints  all  the  facts 
relative  to  these  processes  should  be  utilized. 
The  formation  of  "false  joints''  as  a  result 
of  non-union  in  fractures  of  the  long  bones, 
led  to  the  recognition  of  the  pathological  con- 
dition whose  counterpart  was  provoked  in 
the  operation  of  arthroplasty,  in  which  a 
foreign  body  was  inserted  between  the  end  of 
bones  separated  at  an  ankylosed  joint,  to 
prevent  re-union  and  to  cause  the  develop- 
ment of  a  new  joint.  He  then  investigates 
the  matter  by  experiments  upon  dogs,  and 
proceeds  to  demonstrate  its  efhcacy  upon 
men  afflicted  by  bony  ankylosis  of  their 
joints.  The  whole  piece  of  work  is  an  ex- 
emplary instance  of  the  combination  of  clin- 
ical experience  and  of  experimental  research 
leading  to  the  establishment  of  a  new  method 
of  treatment  in  a  severe  and  most  disabling 
condition. 


In  1897,  Murphy  published  his  article, 
* 'Resection  of  Arteries  and  Veins  Injured  in 
Continuity.  End-to-End  Suture;  Experiment- 
al and  Clinical  Research,"  in  which  for  the 
first  time  he  estabhshed  the  principles,  and 
described  one  of  the  methods,  of  arterial 
suture  and  anastomosis.  As  in  other  articles 
clinical  needs  indicate  the  Hues  of  his  exper- 
imental inquiries;  and  a  widening  of  the 
bounds  of  surgical  endeavor  and  practice 
is  the  result.  In  1898,  he  delivered  at  Denver 
the  oration  on  surgery  before  the  American 
]\Iedical  Association  and  chose  as  his  subject 
the  "Surgery  of  the  Lungs."  Independently 
of  Forlanini  he  suggested  the  injection  of 
nitrogen  into  the  pleural  ca\ity  in  cases  of 
hopeless  unilateral  disease  of  the  lung.  No 
enthusiastic  acceptance  greeted  the  sugges- 
tion. iVIurphy  himself  extended  the  method 
in  his  later  work  to  cases  of  incipient  tuber- 
culous disease;  and  recent  experience  has 
fully  justified  all  his  claims  and  has  given 
sanction  to  his  methods.  He  again  r  imbined 
cHnical  experience  and  research  by  exper- 
iment in  his  work  on  "Surgery  of  the  Spinal 
Cord,"  pubhshed  in  1907,  and  his  final 
summary  on  neurological  surgery  in  Surgery, 
Gynecology  and  Obstetrics,  1907,  iv,  385, 
was  the  most  accurate  and  concise  survey 
of  our  knowledge  of  this  subject  which  had 
then  been  published. 

Wherever  we  turn  we  find  his  method  to  be 
the  same.  A  wide  survey  of  the  subject  to  be 
discussed  made  interesting  by  the  personal 
magic  that  he  was  able  to  throw  into  it;  a 
disclosure  of  the  gaps  in  our  knowledge;  a 
suggestion  as  to  the  means  by  which  that 
knowledge  or  a  want  in  our  technical  methods 
can  be  made  good;  a  record  of  experiment  to 
elucidate  or  to  solve  a  diflicult  point;  a  wealth 
of  chnical  observation  and  a  formidable  array 
of  arguments,  lead  to  an  inevitable  conclusion 
stated  in  terms  that  none  could  fail  to  com- 
prehend. In  every  article  of  his  that  we  read 
we  can  see  the  working  of  an  orderly  mind,  of 
a  mind  most  eager  for  new  truths,  and  ex- 
pectant of  them.  For  every  subject  he  seems 
to  have  a  mental  scaffolding  by  which  he 
guides  and  arranges  the  truths  as  they  are 
fashioned  and  duly  laid  in  place.  He  had 
a  zeal  for  classifications  which  looked  complex 
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but  when  carefully  considered  tended  to 
simplicity  and  to  easy  and  ready  remem- 
brance. Of  his  other  surgical  work  and  of  his 
high  minded  endeavor  to  seek  for  and  to 
secure  the  purity  and  advancement  of  his 
own  profession  I  need  say  nothing.  It  is  a 
record  of  sincere  and  honest  devotion  to  his 
duty  as  he  saw  it  before  him.  Great  deeds 
are  born  of  great  zeal  and  high  resolve; 
and  he  was  lacking  in  neither.  All  that  he  did 
is  within  the  recent  memory  of  his  colleagues 
here.  My  immediate  purpose  has  been  ful- 
filled if  I  have  sketched,  however  roughly, 
the  giant  figure  of  the  man  and  the  surgeon 
whose  work  was  done  among  you  and  whose 
fame  has  spread  out  into  all  lands.  Our 
calling  by  common  consent,  the  noblest  of 
any,  dignifies  all  who  join  its  ranks.  The 
honor  of  the  profession  is  the  cumulative 
honor  of  all  who  both  in  days  gone  by  and  in 
our  own  time  have  worthily  and  honestly 
labored  in  it.  In  every  generation  there  are 
a  chosen  happy  few  who  shed  a  special  lustre 
upon  it  by  their  character,  their  scientific 
attainments,  or  the  great  glory  of  their  record 
of  service  to  their  fellow  men;  for  it  is,  as 
Ambrose  Pare  said,  "beautiful  and  the  best 
of  all  things  to  work  for  the  relief  and  cure 
of  suffering."  In  our  generation  Murphy 
was  one  who  by  his  full  devotion,  his  com- 
plete surrender  to  its  ideals,  and  by  his  loyal, 
earnest,  and  unceasing  work,  added  distinc- 
tion to  our  profession,  which,  in  return,  show- 
ered upon  him   the  rewards  with  which  no 


others  can  compare,  the  approbation  of  his 
fellow  workers  and  the  friendship  and  trust 
of  the  best  among  his  contemporaries  in  every 
country. 

"The  mightier  man,  the  mightier  is  the 
thing 
That  makes  him  honoured." 

As  we  look  backward  upon  the  long  history 
of  the  science  and  art  of  medicine,  we  seem  to 
see  a  great  procession  of  famous  and  heroic 
figures,  each  one  standing  not  only  as  a 
witness  of  his  own  authentic  achievements, 
but  also  as  a  s>Tnbol,  of  the  traditions,  ideals, 
and  aims,  of  the  age  which  he  adorns.  The 
procession  is  sometimes  thinly  stretched  out, 
or  even  rudely  broken  here  and  there;  but, 
in  happier  ages  it  is  thronged  by  an  eager  and 
exultant  crowd.  In  medicine  the  whole 
pageant  is  as  noble  and  splendid  as  in  any  of 
the  sciences  or  arts,  and  it  reveals  the  collec- 
tive and  continuous  genius  of  a  band  of  men 
inspired  by  the  loftiest  purpose,  and  lavish  in 
labor  and  sacrifice  for  the  welfare  of  mankind. 
They  have  come  throughout  the  ages  from 
every  land.  They  now  belong  not  to  one 
country  but  to  every  country  for  they  are  the 
common  possession  and  the  pride  of  all  the 
world.  They  have  lost  their  nationality  in 
death.  They  are  men  whose  deeds  will  not 
be  forgotten,  and  whose  names  will  Hve  to  all 
generations.  Among  such  men,  few  in  num- 
bers, supreme  in  achievement,  John  Benjamin 
Murphy  is  worthy  to  take  his  place. 
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IMMOBILIZATION  OF  THE  PROXIMAL  FRAGMENT  IN  FRACTURE 
OF  THE  JAW  ABOVE  THE  ANGLE 

By  W.  T.  COUGHLIN,  M.D.,  F.A.C.S.,  St.  Louts 

Professor  of  Surgery,  St.  Louis  University 


IN  the  fracture  of  the  lower  jaw  as  in  frac- 
ture of  any  of  the  long  bones,  it  is  true  that 
the  shorter  the  proximal  fragment,  the 
less  is  one  able  to  control  it  by  external 
fixation  apparatus. 

The  rule  for  reduction  and  retention  in 
fractures  in  the  long  bones  when  one  can  not 
control  a  proximal  fragment  is  to  place  the 
distal  (controllable)  fragment  in  such  a  posi- 
tion that  it  occupies  as  nearly  as  possible  its 
normal  relation  to  the  proximal  (uncontroll- 
able) fragment  and  retain  it  in  this  position 
until  consohdation  occurs. 

In  a  fracture  of  the  lower  jaw  at  or  above 
the  angle,  as  in  fracture  in  other  bones, 
the  primary  displacement  of  the  fragments 
varies  with  the  force,  and  with  the  direction 
of  the  application  of  the  force,  while  the 
secondary  displacement  will  depend  for  its 
causation  on  muscle  pull  or  later  on  the  pull 
of  contracting  scar. 

When  the  fracture  line  lies  through  the 
angle,  i.  e.,  running  obliquely  downward  and 
backward  or  when  it  lies  in  front  of  the  angle 
running  downward  or  downward  and  forward 
from  just  behind  the  third  molar  region,  re- 
duction and  retention  are  seldom  difficult: 
first,  because  the  displacement  is  never  very 
marked,  second,  because  the  fragments  can 
be  easily  grasped  by  the  reducing  fingers,  and 
third,  because  the  proximal  fragment  being 
longer  is  more  readily  controllable  by  a 
''saddle"  molded  to  fit  over  the  anterior  (sub- 
mucous) margin  of  the  ramus  and  depending 
for  its  "point  of  support"  on  "cap"  or  "gut- 
ter" sphnt  fastened  on  either  lower  or  upper 
teeth. 

But  when  the  line  of  fracture  runs  through 
the  ramus,  above  the  level  of  the  upper  border 
of  the  body  of  the  jaw,  the  case  is  different. 

The  temporal  muscle  is  attached  not  only 
to  the  coronoid  process  but  also  to  the  an- 
terior aspect  of  the  ramus,  almost  if  not 
quite  all  the  way  down  to  the  point  at  which 
it  joins  the  body.   This  muscle  draws  strongly 


upward  or  upward  and  backward  on  the  cor- 
onoid in  fracture  through  the  ramus  above  the 
level  of  the  upper  border  of  the  body.  And  as 
it  draws  upward  and  backward  on  the  coro- 
noid, this  causes  the  lower  end  of  the  proximal 
fragment  to  travel  forward,  as  the  pivotal 
point  is  the  condyle. 

The  internal  pterygoid  is  attached  to  the 
internal  aspect  of  the  jaw  at  the  angle  and 
some  of  its  fibers  are  attached  to  the  inner 
aspect  of  the  ramus  as  high  up  as  entrance  to 
the  inferior  dental  canal,  in  fact  its  attach- 
ment somewhat  corresponds  on  the  inner 
aspect  with  that  of  the  masseter  on  the  outer 
aspect.  It  draws  the  angle  inward  and  for- 
ward as  well  as  upward;  but  those  of  its 
fibers  which  insert  into  the  inner  aspect  of 
the  ramus,  above  the  level  of  the  upper  border 
of  the  body,  when  they  exist  above  a  fracture 
line,  draw  the  proximal  fragment  inward  and 
forward. 

The  masseter  tends  to  draw  the  angle  for- 
ward and  upward,  but  the  malar  and  zygoma 
from  which  its  fibers  take  origin,  are  placed 
in  most  persons,  farther  lateral  than  are  the 
angles.  Their  point  of  insertion,  and,  there- 
fore, the  pull  of  the  masseter,  is  slightly  out- 
ward as  well.  If  now  any  of  the  fibers  of  the 
masseter  are  inserted  into  the  proximal  frag- 
ment, they  pull  upward  and  forward  and 
outward  on  it. 

We  have,  therefore,  three  muscular  forces 
pulling  upward  and  forward  on  the  proximal 
fragment,  the  temporal,  the  internal  ptery- 
goid, and  the  masseter. 

Opposed  to  the  action  of  these  is  the  action 
of  the  external  pterygoid.  But  the  action  of 
the  external  pterygoid  is  overcome  by  the 
forces  opposed  to  it.  And  thus  it  happens  that 
when  the  displacement  of  the  proximal  frag- 
ment in  fracture  at  or  above  the  angle  is  due 
to  muscle  pull,  the  lower  end  of  this  fragment 
is  carried  forward  in  all  cases  and  most  often 
forward  and  inward.  If  reduction  and  fixation 
be    not   accomphshed,    the   muscles    named. 
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Fig.  2.     The  proximal  fragment  is  drawn  forward  by 
the  pull  of  the  temporal  muscle,  etc. 


Fig.  I.     Line  of  incision, 

continuing  to  overpower  the  external  ptery- 
goid cause  the  proximal  fragment  to  travel 
forward  until  its  anterior  margin,  or  per- 
haps its  lower  end  lodges  against  the  upper 
jaw  or  even  against  the  under  aspect  of  the 
malar. 

This  may  lead  to  mal-union,  vicious  union, 
or  even  to  non-union  and,  therefore,  the 
surgeon  seeks  to  overcome  it  at  its  earliest  be- 
ginning. Of  course,  it  goes  without  saying 
that  all  fractures  of  the  ramus  are  not  fol- 
lowed by  such  displacement. 

As  said  before,  when  the  fragment  is  long, 
the  line  of  fracture  being  low  or  through  the 
body,  all  that  is  needed  to  secure  retention  is 
to  apply  a  molded  "saddle"  against  the 
anterior  margin  of  the  ramus  and  fix  this 
"saddle"  to  either  upper  or  lower  teeth  and 
close  the  jaws.  Any  dentist  can  make  such 
apparatus,  and  in  passing  I  wish  to  say  that 
no  surgeon  who  has  the  best  welfare  of  the 
patient  at  heart  will  try  to  carry  such  a  case 
through  without  the  aid  of  the  dental  col- 
league. However,  when  the  fracture  is 
higher  up  no  "saddle"  can  be  appHed.  When 
the  mucosa  in  the  region  of  the  fracture  is 
much  lacerated,  the  "saddle"  causes  too  much 


discomfort,  and  also  its  presence  interferes 
with  healing  of  the  soft  parts. 

In  such  cases  resort  has  been  had  to  open 
operation  and  wiring  or  plating.  This,  how- 
ever, is  an  operation  of  some  magnitude,  and 
it  has  been  followed  by  serious  consequences, 
and  even  by  death. 

Pickerill  devised  a  scheme  for  the  easy  con- 
trol of  the  fragment.  It  consisted  in  driving 
a  screw  through  the  zygoma  so  as  to  catch  the 
underlying  coronoid  and  pass  through  it  while 
an  assistant  held  the  fragment  in  reduction. 
I  tried  the  method  once  and  did  not  find  it 
quite  so  satisfactory  as  Mr.  Pickerill  does 
inasmuch  as  in  that  case,  as  very  often  hap- 
pens, the  coronoid  did  not  extend  up  high 
enough  to  be  caught  by  the  screw.  I  have  a 
friend  who  not  being  able  to  get  the  screw  to 
"fijf"  in  the  coronoid  was  forced  to  wire  the 
process  to  the  zygoma.  In  both  this  and  the 
method  of  Pickerill,  there  is  more  work  than 
there  is  in  the  method  I  advocate,  and  the 
operation  is  more  serious. 

I  thought  that  perhaps  a  nail  passed  close 
to  the  under  border  of  the  zygoma  and  close 
in  front  of  the  neck  of  the  condyle  would 
serve  the  purpose,  I  tried  it  once  but  it  failed. 
I  then  tried  passing  the  nail  (ordinary  wire 
nail  about  an  inch  and  one-half  long)  close 
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Fig.  3.     Locating  the  depth  and  position  of  the  coronoid 
with  a  needle. 


in  front  of  the  coronoid  and  close  under  the 
edge  of  the  malar.  In  both  instances  the  nail 
was  passed  until  the  head  could  be  easily 
buried  under  the  skin.  In  both  cases  it  failed 
entirely  to  prevent  the  forward  movement 
of  the  fragment. 

The  method  here  illustrated  has  been  used 
by  me  now  in  four  different  cases  and  with  a 
good  result  in  each.  Only  local  anaesthesia  is 
necessary  and  the  operation  is  a  very  minor 
one.  After  anaesthetization  of  the  area,  one 
who  is  not  quite  sure  of  the  anatomy  would 
do  well  to  locate  the  depth  and  position  of  the 
coronoid  by  sounding  for  it  with  a  needle. 
The  incision  should  lie  parallel  with  the  fibers 
of  the  facial  nerve  which  go  to  the  frontalis 
and  upper  half  of  the  orbicularis  palpebrarum 
and  should  extend  only  through  the  skin. 
The  upper  one-quarter  of  it  overlies  the 
zygoma,  the  remainder  of  it  reaches  from  one- 
half  to  three-quarters  of  an  inch  below  it. 
It  is  not  more  than  i  inch  in  length. 

A  needle  or  probe  is  passed  close  to  the 
zygoma,  down  through  the  masseteric  fascia 
and  the  masseter  muscle  until  the  coronoid  is 
felt.   A  closed  scissors  is  passed  alongside  this 


Fig.  4.  A  scissors.^or  pointed  artery  forceps  is  introduced 
along  the  probe  or  needle  and  opened  so  as  to  split  the 
fibers  of  the  masseter. 

probe  until  the  point  of  the  scissors  rests 
against  the  coronoid.  I  like  a  pointed  scissors 
with  long  strong  handles.  The  probe  is  with- 
drawn and  pressing  the  point  of  the  closed 
scissors  firmly  against  the  coronoid  the  scis- 
sors are  opened,  splitting  the  fibers  of  the 
masseter  from  the  zygomatic  border  down- 
ward for  an  inch.  Two  small  strong  retractors 
are  passed  into  this  slit  and,  holding  their 
ends  firmly  against  the  coronoid,  retraction 
of  the  split  masseter  is  made  and  the  scissors 
are  withdrawn. 

An  assistant  passes  his  finger  into  the  mouth 
and  makes  reduction.  He  then  holds  the  frag- 
ment reduced  while  the  hole  is  being  drilled 
and  the  nail  being  passed.  The  nail  should 
exactly  fit  the  hole.  The  hole  is  drilled 
through  the  tip  of  the  coronoid  as  close  to 
the  edge  of  the  zygoma  as  possible. 

The  nail  I  have  used  is  an  ordinary  wire 
nail  with  a  thin  flat  head  and  is  about  an  inch 
and  one-half  long.  It  is  passed  straight  in 
until  its  head  impinges  on  the  outer  surface 
of  the  zygoma.  If  it  is  turned  up  very  slightly 
its  point  soon  comes  into  contact  with  the 
under  surface  of  the  skull  and  it  may  not  go 
far  enough.  When  it  is  properly  passed,  it 
effectively  prevents  the  coronoid  from  rising 
as  the  nail  catches  at  one  end  under  the  zy- 
goma and  its  point  comes  into  contact  with 
the  base  of  the  skull.    The  wound  is  closed 
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Fig.  5.  The  fragment  is  held  in  reduction  while  a  hole 
is  drilled  through  the  coronoid  just  below  the  zygoma. 

with  figure-of-8  silkworm-gut  through  the 
masseteric  edges  and  overlying  structures. 
These  control  any  oozing  and  there  is  no  need 
of  burying  either  ligature  or  suture  material. 

The  jaw  is  then  immobilized  and  for  this 
kind  of  fracture  I  always  use  "closed  bite." 

The  nail  is  removed  after  4  weeks  and  comes 
away  very  easily.  Some  granulation  tissue 
has  always  been  present  in  the  parts  surround- 


Fig.  6.      The  nail  is  passed  straight  in  through  the  hole 
until  its  head  impinges  on  the  outer  surface  of  the  zygoma. 

ing  the  nail  and  twice  some  brownish  fluid  has 
been  found.  The  cultures  have  always  been 
negative.  A  patient  on  whom  I  did  a  bone 
graft,  wore  the  nail  for  more  than  2  months 
without  ill  effect.  This  nail  had  been  tinned 
for  me  by  Captain  (later  Major)  Lankford, 
D.  C.  A  silver  nail  would  be  better  perhaps 
but  the  ordinary  wire  nail  is  the  only  kind  I 
have  used. 
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MANAGEMENT    OF    THE    CERVICAL    STU:\1P    AND    THE    ROUND    AND 
BROAD  LIGA^vlENTS  WHEN  PERFORMING  SUPRAVAGINAL 

HYSTERECTOMY 

By  DOUGAL  BISSELL,  M.D.,  F.A.C.S.,  New  York  City 

Attending  Surgeon,  Woman's  Hospital 


IT  is  not  my  purpose  to  review  here  the 
development  of  the  technique  of  supra- 
vaginal hysterectomy  or  intra-abdominal 
amputation  of  the  corpus  uteri.  History  has 
recorded  the  names  and  individual  achieve- 
ments of  each  operator  who  has  contributed  to 
its  completion,  and  to  them  we  owe  a  debt  of 
gratitude.  Further  comment  is  unnecessary, 
save  to  note  that  the  final  chapter  in  the 
standardization  of  this  technique  was  not 
enacted  until  the  uterine  arteries  were  ligated 
separately.  Prior  to  the  adoption  of  this 
particular  feature,  the  mass  ligature  was 
used  about  the  cervix,  w^hich  resulted  in 
depriving  the  cervical  area  above  it  of  blood 
supply  and  in  necrosis.  The  essential  features 
then  in  the  standardization  of  the  technique 
are  the  return  of  the  cervical  stump,  covering 
it  with  peritoneum  and  ligating  separately 
the  uterine  arteries.  Until  this  last  feature 
was  introduced,  the  technique  for  supra- 
vaginal hysterectomy  could  not  be  considered 
as  standardized.  Various  ways  have  since 
been  adopted  in  dealing  with  the  cervical 
stump  and  ligaments,  but  they  are  all  non- 
essential modifications  and  neither  add  nor 
take  away  from  the  principles  established 
years  ago. 

Before  considering  special  surgical  features 
with  regard  to  the  management  of  the  cervical 
stump  and  the  round  and  broad  ligaments, 
prophylactic  treatment  of  the  cervical  canal 
should  be  given  consideration. 

There  are  valid  objections,  theoretically 
at  least,  to  the  use  of  an  intra-abdominal 
cleansing  alone  of  the  cervical  canal  for  the 
obvious  reason  that  the  instrument  which 
severs  the  cervical  tissue  necessarily  becomes 
contaminated  while  crossing  the  unsterilized 
cervical  canal.  Practically,  however,  the 
field  is  seldom  so  contaminated  as  to  prove 
disastrous,  but  as  the  possibihty  of  serious 
results    always    exists,    the    risk    should    be 


avoided  if  possible  and  an  effort  made  to 
insure  surgical  cleanliness  of  the  canal  prior 
to  operation. 

Several  methods  are  in  use  today  of  prepar- 
ing the  cervical  canal  per  vaginam  prior  to 
operation.  Among  these  we  find  advocated 
the  appHcation  of  a  3.5  to  7  per  cent  tincture 
of  iodine,  a  5  or  10  per  cent  solution  of  nitrate 
of  silver,  and  pure  carbolic  acid  followed  by 
alcohol. 

The  application  of  any  of  these  chemicals 
by  means  of  a  syringe  would  seem  unwise 
unless  the  cervical  canal  has  previously  been 
well  dilated,  as  their  injection  into  the  cavity 
otherwise  may  drive  the  fluid  through  the 
fallopian  tube  with  resulting  chemical  trauma 
to  the  peritoneum. 

A  comparative  macroscopic  study  of  the 
action  of  these  chemicals  on  the  uterine 
mucosa  can  be  easily  made  by  applying  them 
to  the  lining  membrane  of  a  removed  uterus 
which  has  been  split  open.  Under  these 
circumstances,  it  will  be  observed  that  the 
iodine  exerts  marked  action  on  the  hning 
membrane  of  the  uterine  cavity  but  compara- 
tively little  action  on  the  cervical  mucosa 
whereas  nitrate  of  silver  and  carbolic  acid  have 
an  immediate  and  profound  action  on  both. 
Neither  nitrate  of  silver  nor  carbolic  acid  in 
the  limited  quantity  applied  affect  deeply 
the  mucosa  of  the  many  folds  of  the  cervical 
canal,  nor  penetrate  deeply  the  glands  but  as 
their  action  appears  more  extensive  on  the 
mucosa  of  the  cervical  canal  than  does  iodine, 
either  chemical  would  seem  to  exert  a  greater 
protective  influence.  My  personal  preference 
with  regard  to  preliminary  treatment  of  the 
cervix  is  the  application  of  pure  carbohc 
acid  on  a  small  cotton  probang  to  the  entire 
cervical  canal  followed  by  the  application  of 
alcohol.  Whether  the  cervical  canal  has  been 
treated  prior  to  operation  or  not,  the  applica- 
tion of  carbolic  acid  followed  by  alcohol  to 
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Fig.  I.  Retouched  photograph  of  a  plaster  cast  of  a  sagittal  section  of  a  frozen 
female  pelvis.  The  inclination  of  the  pel\-is  is  according  to  Xaegele's  findings  and 
constitutes  what  is  recognized  as  the  normal  position  of  the  pelvis  in  the  erect  pos- 
ture. Under  these  conditions  with  the  bladder  empty  and  pelvic  organs  normal  the 
corpus  of  the  uterus  assumes  practically  a  horizontal  position.  The  uterine  inser- 
tion of  the  round  ligament  is  seen  lower  than  the  fi.xed  point  of  the  round  ligament 
where  it  emerges  from  the  inguinal  canal. 


the  canal  after  the  corpus  has  been  amputated 
is  probably  the  most  serviceable  treatment. 
The  actual  cautery  is,  of  course,  thorough 
but  less  convenient. 

The  methods  of  approximating  the  cut  sur- 
faces of  the  cervix  and  adjusting  their  peri- 
toneal edges  differ  but  Httle;  all  serve  equally 
well  if  the  sutures  are  placed  deep  and  are 


sufficient  in  number  to  prevent  haemorrhage. 
The  aims  should  be  in  approximating  these 
surfaces,  exact  apposition,  insurance  against 
haemorrhage  and  economy  of  both  time  and 
material.  My  preferred  plan  is  to  use  four  or 
five  interrupted  plain  catgut  sutures  No.  2; 
the  outer  two  sutures  18  inches  or  more  in 
length  are  tied  so  as  to  leave  one  strand 
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Fig.  2.  This  retouched  photograph  is  identical  to  the  preceding  except  that  the 
corpus  has  been  removed.  The  relationship  of  the  cer\dx  to  the  coccy.t  and  the 
symphysis  as  well  as  to  the  cut  ends  of  the  round  and  infundibulopehac  ligaments 
is  here  emphasized.  That  portion  of  the  round  ligament  emerging  from  the  inguinal 
canal  representing  the  fixed  point  of  the  ligament  is  on  a  plane  slightly  above  the  cen- 
ter of  the  cervical  stump,  the  area  to  which  the  round  ligament  is  usually  anchored. 


sufficiently  long  to  be  used  again  as  a  con- 
tinuous suture  to  unite  the  cut  edges  of  the 
broad  ligaments.  In  the  preliminary  work  on 
the  lateral  ligaments  the  peritoneum  over  the 
round  ligament  is  first  incised,  the  ligament 
freed  from  its  sheath,  tied,  and  severed.  This 
management  of  the  round  ligament  assures 
its  retraction  well  under  the  folds  of  the 
broad  ligament.  The  ovarian  vessels  are 
secured  independently  and  at  the  completion 


of  the  operation,  the  continuous  broad  liga- 
ment suture  is  utilized  in  such  a  manner  as  to 
adjust  the  tied  ends  of  the  ovarian  vessels 
between  the  raw  surfaces  of  the  broad  liga- 
ment; by  this  technique  there  is  presented 
along  the  cut  edges  of  the  broad  ligament 
an  uninterrupted  peritoneal  apposition. 

Two  methods  are  in  vogue  regarding  the 
management  of  the  round  and  broad  ligaments 
with  respect  to  the  cervical  stump  when  per- 
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forming  a  supravaginal  hysterectomy:  first, 
the  anchoring  of  these  ligaments  to  the 
cervical  stump;  second,  their  treatment 
independently  of  the  cervical  stump. 

Those  who  advocate  the  first  plan  do  so 
with  the  idea  of  maintaining  the  cervix  in  its 
normal  position  or  correcting  its  displacement 
if  such  exists.  Those  who  advocate  the 
second  plan  believe  that  the  action  of  the 
round  and  broad  ligaments  on  the  cervix 
when  so  anchored  is  practically  negative  and 
therefore  a  useless  procedure. 

Those  who  advocate  the  anchoring  of  the 
ligaments  must  differ  in  their  theory  of  uterine 
support  from  those  who  advocate  their 
independent  treatment.  The  first  act  upon 
the  theory  that  the  uterus  is  directly  support- 
ed and  maintained  in  normal  position  by  the 
combined  influence  of  the  fascial  diaphragm 
and  the  round  and  broad  ligaments,  or  by  the 
action  of  the  round  and  broad  ligaments  alone. 
The  second  believe  that  the  fascial  diaphragm 
alone  supports  the  uterus  and  that  the  round 
and  broad  ligaments  act  only  on  specific 
occasions  as  when  the  bladder  is  being 
emptied;  and  that  these  ligaments  in  com- 
bination with  the  tissues  in  which  the  cervix 
is  embedded  restore  the  fundus  to  its  normal 
position  below  the  symphysis. 

In  combating  the  claim  of  those  who  ad- 
vocate the  anchoring  of  the  round  and  broad 
ligaments  to  the  cervical  stump,  it  is  necessary 
to  consider  briefly  first  the  mechanics  of 
uterine  support  and  the  normal  function 
of  the  round  and  broad  ligament  as  I  con- 
ceive them  to  be. 

The  primary  support  of  the  uterus  is  the 
fasciomuscular  diaphragm  of  the  pelvis  in 
which  the  lower  segment  of  the  uterus  is 
embedded.  This  diaphragm  consists  of  all 
the  fascial  and  muscular  structure  which 
separate  the  urethra  and  bladder  from  the 
vagina,  the  tissues  at  the  base  of  the  broad 
ligaments,  and  those  radiating  from  the  cervix 
to  the  sacrum.  These  tissues  act  conjointly  to 
support  the  uterus  and  maintain  the  cervix 
in  normal  position,  and  any  interference  with 
their  conjoint  action  tends  to  produce  a 
forward  displacement  of  the  cervix  or  pro- 
lapse of  the  entire  uterus.  The  round  and 
broad  hgaments  are  called  into  action  when 


Fig.  3.  A  schematic  drawing  traced  from  the  preceding 
photograph  showing  the  direction  of  the  possible  influence 
on  the  cervix  of  the  anchored  round  hgaments. 

First,  were  it  possible  for  the  round  ligaments  when  an- 
chored to  the  normally  posed  cervical  stump  to  influence 
the  position  of  the  cervix  they  would  have  to  overcome  the 
combined  resistance  of  the  fasciomuscular  structures  in 
which  the  cervix  is  embedded  and  by  which  its  normal 
position  is  maintained. 

Second,  if  the  anchored  ligaments  exert  an  influence  on 
the  normally  posed  cervix  sufficient  to  overcome  the 
resistance  of  the  fasciomuscular  structures,  then  the 
direction  of  this  influence  is  from  the  coccyx  and  toward 
the  symphysis. 

Third,  if  the  anchored  round  ligaments  exert  an  influence 
on  the  position  of  the  cervical  stump,  they  do  so  when  the 
fasciomuscular  tissues  are  lessened  in  resistance  as  when 
injured  or  overstretched.  Under  these  combined  in- 
fluences the  cervix  must  move  toward  the  symphysis 
through  an  arc  of  a  circle. 


the  corpus  recedes,  as  when  the  bladder 
fills,  or  when  some  force  tends  to  displace  the 
corpus  laterally.  Of  these  lateral  ligaments, 
the  round  is  perhaps  the  most  important.  Its 
structure  is  in  part  muscular  as  Hkewise 
is  its  function.  When  the  bladder  fills  and  the 
corpus  recedes  toward  the  sacrum,  these 
hgaments '  are  stretched  until  a  degree  of 
tension  has  been  reached,  which  awakens 
consciousness  of  discomfort.  When  the  blad- 
der is  being  evacuated  these  hgaments  act 
conjointly  with  the  elastic  tissues  in  which 
the  cervix  is  embedded  and  restore  the  corpus 
to  an  anterior  position.  When  the  corpus  has 
advanced  sufiiciently  anterior  to  permit  the 
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intra-abdominal  force  to  act  directly  on  the 
posterior,  or  properly  speaking,  superior 
surface  of  the  uterus  the  action  of  the  liga- 
ments ceases. 

The  round  and  broad  ligaments  are  not  in 
constant  action  but  function  occasionally  and 
have  long  intervals  of  rest,  whereas  the  fascial 
diaphragm  of  the  pelvis  is  in  constant  action. 
The  function  of  these  ligaments  therefore 
correspond  to  that  of  muscle  tissue  elsewhere 
and  they  are  capable  of  standing  occasional 
strain  only,  whereas  the  function  of  the  pelvic 
diaphragm  corresponds  to  that  of  fascial 
tissue  elsewhere  and  is  capable  of  resisting 
constant  strain. 

As  the  round  ligament  contains  a  greater 
amount  of  tissue  and  probably  exerts  a 
greater  resisting  force  than  the  broad  ligament, 
I  will  direct  my  argument  against  the  use  of 
this  ligament. 

What  is  the  action  of  the  round  ligament 
and  what  purpose  does  it  serve  when  anchored 
to  the  cervical  stump  in  the  operation  of 
supravaginal  hysterectomy? 

Those  who  advocate  the  anchoring  of  the 
round  hgament  to  the  cervical  stump  must  do 
so  with  the  idea  that  the  action  under  these 
circumstances  is  constant.  Though  such 
action  is  contrary  to  nature's  plan,  let  us 
grant  for  the  sake  of  argument,  that  this 
theory  is  true.  What  then  is  the  direction  of 
its  action  and  what  effect  must  it  have  upon 
the  position  of  the  cervix? 

The  fixed  point  of  action  of  the  round 
ligament  is  at  the  internal  ring  or  where  it 
emerges  from  the  inguinal  canal,  and  as  this 
point  is  situated  on  a  vertical  plane  considera- 
bly anterior  to  that  of  the  cervix,  and  on  a 
horizontal  plane  considerably  above  that  of 
the  cervix,  the  direction  of  its  action  must  be 
forward  and  upward  so  that  if  the  action 
of  the  round  ligament,  when  anchored  to  the 
cervix,  be  effective,  the  direction  of  its 
influence  must  be  toward  the  symphysis. 

If  this  reasoning  is  correct,  the  action  of  the 
implanted  round  ligament  produces  a  result 
contrary  to  that  desired,  for  the  normal  posi- 
tion of  the  cervix  is  in  the  vicinity  of  the 
coccyx,  and  to  lift  the  cervix  up  or  pull  it 
forward,  displaces  it.  If  the  implanted  round 
Hgament  influences  the  normally  posed  cervix 


in  the  direction  of  the  symphysis,  how  much 
more  must  it  influence  the  already  displaced 
cervix  in  the  same  direction? 

As  the  combined  strength  of  the  round  and 
broad  ligaments  is  comparatively  httle  when 
contrasted  with  the  resistance  offered  by  the 
pelvic  diaphragm,  and  as  the  fascial  and 
muscular  tissues  of  this  diaphragm  are  not  in 
the  least  injured  when  supravaginal  hyster- 
ectomy is  performed,  it  would  seem  reasonable 
to  conclude  that  the  combined  influence  of 
these  ligaments  when  anchored  to  a  normally 
posed  cervix  is  nil. 

Theoretically,  it  would  therefore  appear 
that  the  influence  of  the  round  and  broad 
ligaments,  when  anchored  to  the  cervix,  has 
no  eft'ect  on  the  position  of  the  cervix  whether 
normally  or  abnormally  situated  at  the  time 
of  the  operation.  But  let  us  approach  the 
problem  from  a  different  standpoint.  What 
practical  proof  have  those  to  offer  who 
advocate  the  anchoring  of  these  ligaments, 
that  the  cervix  may  descend  if  the  ligaments 
are  not  anchored  to  it  or  that  the  ligaments 
when  anchored  to  it  act  to  insure  the  normal 
position  of  the  cervix  and  prevent  the  possi- 
bility of  its  descent?  The  fact  that  a  cervix  is 
found  in  low  position  following  supravaginal 
hysterectomy  where  these  ligaments  were  not 
anchored,  is  alone  not  sufficient  evidence  to 
conclude  that  its  normal  position  is  a  sequel  to 
the  operation  and  the  result  of  not  having 
implanted  these  ligaments.  Exact  data  as  to 
its  position  prior  to  operation  are  necessary 
in  forming  a  conclusion,  and  more  than  one 
instance  of  such  a  change  in  position  is  re- 
quired to  establish  the  theory  that  this 
change  in  position  is  due  to  not  having  im- 
planted the  Hgaments.  Nor  is  the  fact  that, 
because  the  cervLx,  previously  in  normal  posi- 
tion, has  descended  after  the  ligaments  have 
been  anchored  to  it,  proof  of  the  utility  of  the 
ligaments  in  maintaining  or  insuring  the  posi- 
tion of  the  cervix. 

In  the  follow-up  clinic  at  the  Woman's 
Hospital,  I  have  examined  during  the  past  2 
years  and  8  months,  130  cases  of  supravaginal 
hysterectomy  done  without  anchoring  the 
round  hgaments  in  the  cervical  stump;  in  127 
of  these  cases  the  cervix  was  in  normal  or 
practically  normal  position  prior  to  operation; 
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in  not  a  single  instance  was  the  cervix  found 
prolapsed  after  operation.  In  3  cases,  the 
cervix  following  operation  was  found  pro- 
lapsed with  considerable  relaxation  of  the 
anterior  vaginal  wall.  In  each  instance, 
however,  the  conditions  existed  prior  to 
operation;  2  of  these  cases  were  operated  upon 
a  second  time,  the  cervix  in  each  instance  was 
removed,  and  the  fascia  of  the  anterior  wall 
lapped ;  results  in  these  cases  were  successful ; 
the  third  case  is  awaiting  operation.  It  is 
true  that  these  clinic  cases  have  been  followed 
less  than  3  years  and  may  be  considered  as 
proving  Httle.  However,  in  reviewing  the 
histories  of  my  private  cases,  extending  over 
many  years,  the  results  have  been  similar  to 
those  found  in  the  follow-up  cases. 

If  intra-abdominal  anchoring  of  the  liga- 
ments to  the  cervix  prevents  or  corrects  pro- 
lapse of  the  cervix,  as  claimed  by  its  advocates, 
it  would  seem  logical  to  conclu  le  that  when 
performing  complete  hysterectomy,  vaginally 
or  abdominally,  for  the  correction  of  pro- 
cidentia uteri,  the  implantation  of  the  liga- 
ments in  the  vaginal  vault  would  be  alone 
sufficient  to  correct  prolapse  of  the  vaginal 
walls;  if  this  were  so,  the  problem  of  cure  of 
procidentia  would  be  simple.  It  is  a  fact, 
however,  becoming  well  recognized,  that  the 
problem  will  never  be  solved  by  the  utilization 
of  these  ligaments  as  essential  factors,  but  only 
by  a  proper  readjustment  of  the  tissues  of  the 
pelvic  diaphragm. 

Finally,  how  should  the  cer\Tx  be  treated, 
if  at  the  time  of  a  supravaginal  hysterectomy 
it  is  found  displaced?  If  its  displacement  is 
not  serious,  the  fascial  tissues  posterior  to  the 
cervix  may  be  anchored  to  the  cervix  so  as  to 
pull  the  cervix  back  in  the  direction  of  the 
coccyx;  but  if  there  exists  a  serious  injury  to 
the  pelvic  fascial  diaphragm  and  the  cervix  is 
in  marked  descent,  amputation  of  the  corpus 
should  be  done  without  consideration  of  the 
cervix,  and  at  the  subsequent  time  a  vaginal 
operation  performed  to  remove  the  cervix, 
narrow  and  lap  the  pelvic  fascia. 

CONCLUSIONS 

I.  If  the  action  of  the  round  ligaments, 
when  these  hgaments  are  anchored  to  the 
cervical  stump,  effects  a  change  in  the  position 


of  the  cervix,  then  this  change  of  position 
must  be  toward  the  symphysis  and  from  the 
coccyx,  and  as  the  normal  position  of  the 
cervix  is  in  the  immediate  region  of  the 
coccyx,  any  marked  change  of  its  position 
toward  the  symphysis  constitutes  a  displace- 
ment. 

2.  If,  when  the  round  ligaments  are 
anchored  to  the  normally  posed  cervix,  the 
position  of  the  cervix  after  operation  is  found 
maintained,  it  is  proof  that  the  anchored 
round  ligaments  have  had  no  influence  upon 
the  position  of  the  cervix,  as  the  d'rection  of 
this  influence,  if  any,  must  be  toward  the 
symphysis. 

3.  A  normal  fascial  diaphragm  maintains 
independently  the  cervLx  in  a  normal  position. 
Its  action  is  constant  and  its  resistance  greater 
than  that  of  the  round  ligaments,  so  that  the 
influence  of  the  anchored  round  ligaments 
upon  the  cervix  must  be  nil  when  the  fascial 
pelvic  diaphragm  is  normal. 

4.  If  the  posterior  area  of  the  fascial 
diaphragm  is  stretched  by  a  retroposed  corpus 
or  tumor  in  the  cul-de-sac  of  Douglas  so  as  to 
advance  the  cervix  toward  the  symphysis, 
shortening  of  the  uterosacral  or  posterior 
ligaments  is  a  more  logical  procedure  than 
anchoring  of  the  round  Hgaments  to  the 
cervical  stump. 

5.  If  the  entire  fascial  diaphragm  has  been 
injured  sufficiently  to  permit  of  the  cervix 
advancing  and  descending  toward  the  vulva 
and  an  intra-abdominal  removal  of  the  corpus 
is  deemed  advisable,  then  the  corpus  should 
be  removed  without  reference  to  the  position 
of  the  cervix  and  the  prolapse  of  the  cervix 
with  the  vaginal  vault  corrected  subsequently 
by  lapping  the  fascia  of  the  anterior  vaginal 
wall. 

6.  No  adequate  proof  has  yet  been  offered 
to  show  that  the  influence  of  the  round 
ligaments,  when  anchored  to  the  cervix, 
enters  as  a  factor,  in  the  slightest  degree,  in 
maintaining  the  normal  position  of  the  cervix 
nor  in  restoring  a  displaced  cervix  to  normal. 

7.  Prolapse  of  the  cervix  does  not  and  can 
not  occur  after  supravaginal  hysterectomy, 
if  previous  to  the  operation  the  fascial 
diaphragm  is  ininjured  and  the  cervix  is  in 
normal  position. 
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TUMORS    OF   THE   BREAST 

Based  on  a  Study  of  Seventy-Seven  Cases  Personally  Observed^ 
By  miles  F.  porter,  M.D.,  F.A.C.S.,  Fort  Wayne,  Indiana 


THE  present  study  is  based  upon  all  of 
the  cases  of  tumor  of  the  breast  that 
have  come  under  my  observation  since 
November,  1905,  except  a  few  cases,  perhaps  25 
or  less,  that  were  operated  upon  either  in  pri- 
vate homes,  or  outside  hospitals,  or  under  other 
circumstances  which  rendered  the  keeping  of 
anything  like  adequate  reports  impossible. 

Of  the  77  cases  reported,  49  were  malignant 
and  28  were  benign.  The  types  of  malig- 
nancy observed  with  the  number  of  each 
type  were  as  follows:  adenocarcinoma,  7; 
scirrhus  carcinoma,  17;  duct  cancer,  4; 
lymphosarcoma,  i;  gland-cell  carcinoma,  i; 
squamous  carcinoma,  2;  medullary  carcinoma, 
2;  metastatic  carcinoma,  i;  cylindrical  cell 
carcinoma,  2;  not  classified,  12. 

Correctly  to  classify  carcinoma  microscopi- 
cally necessitates,  as  has  been  pointed  out  by 
Deaver  and  others,  a  large  number  of  sections, 
and  had  this  procedure  been  carried  out  in  all 
cases  above  reported,  it  is  not  at  all  unlikely 
that  the  classification  might  have  differed 
considerably  from  the  one  given. 

Inasmuch  as  the  predominating  type  of 
cancer  in  this  group  of  cases  supports  the 
generally  accepted  view  that  the  majority 
of  cases  of  cancer  of  the  breast  met  with 
would  be  classed  clinically  as  belonging  to  the 
scirrhus  type,  I  think  it  may  be  said  that  it 
represents  fairly  accurately  the  relative  fre- 
quency of  the  occurrence  of  the  different  types. 
It  is,  of  course,  well  recognized  that  the 
results  of  the  microscopic  study  of  tumors  do 
not  correspond  with  those  obtained  from  the 
clinical  study  of  the  same  cases.  It  is  impor- 
tant that  the  two  methods  of  study  be  com- 
bined whenever  possible. 

No  composite  tumors  were  found  in  this 
group.  In  one  case,  from  an  examination  of  a 
frozen  section  there  came  back  the  report, 
"sarcoma,"  and  in  another  the  report  came 
back,  "non-malignant."  Further  study  in 
these  cases  proved  them  both  to  be  carcinoma 
of  the  scirrhus  type.    Experiences  similar  to 


the  above  are  not  uncommon  and  emphasize 
the  necessity  of  examining  numerous  sections 
in  a  certain  percentage  of  cases  before  making 
the  diagnosis.  I  have  for  long  made  it  a  rule 
to  do  a  radical  operation  in  all  cases  in  which 
the  report  on  frozen  section  comes  back  as 
malignant,  but  in  cases  wherein  the  clinical 
examination  of  the  case  leads  to  the  con- 
clusion that  the  trouble  is  malignant,  a  radical 
operation  is  likewise  done,  even  though  the 
report  on  the  frozen  section  comes  back, 
"benign." 

In  II  of  the  cases  there  was,  in  addition  to 
the  tumor  present,  either  depression  of  the 
nipple,  ulcers  of  the  skin,  or  fluid  discharging 
from  the  breast.  The  fluid  discharge  was  in 
some  cases  colorless  and  in  others,  bloody. 
The  character  of  the  discharge  does  not 
indicate  the  character  of  the  growth,  so  far 
as  the  question  of  malignancy  is  concerned. 
One  may  have  either  a  bloody  or  a  clear 
discharge  from  the  nipple  in  either  benign  or 
malignant  trouble.  Discharge  from  the  nipple 
does  indicate,  however,  that  the  pathologic 
change  is  within  the  duct.  In  2  of  the  cases 
reported  in  this  series,  a  discharge  from  the 
nipple  was  the  only  sign  of  trouble  present. 
There  was  no  tumor.  One  of  these  2  cases 
proved  to  be  malignant  and  the  other,  non- 
malignant.  The  fact  that  a  discharge  from 
the  nipple  may  be  the  only  sign  of  cancer 
demands  emphasis. 

The  youngest  patient  in  this  group  was  17  years 
of  age,  female,  unmarried.  She  had  a  duct  cancer. 
The  breast  and  the  fascia  underlying  it  only  were 
removed  in  1908.  She  is  married  and  living  at  the 
present  writing,  but  whether  or  not  there  are  any 
signs  of  a  return  of  the  trouble,  I  cannot  say  inasmuch 
as  I  have  been  unable  to  get  into  communication 
with  her.  This  patient  stated  that  the  growth  started 
immediately  after  an  injury  received  2  years  prior 
to  her  visit  to  me.  The  case  is  of  particular  interest 
first,  because  of  the  age;  second,  because  of  the 
length  of  time  (2  years)  that  elapsed  after  the 
appearance  of  the  tumor  before  she  consulted  a 
surgeon;  third,  because  of  apparent  permanent  cure 
after  simple  removal  of  breast  and  underlying  fascia. 


I 
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The  oldest  patient  was  71.  She  had  a 
scirrhus  carcinoma.  One  benign  tumor, 
neurofibroma,  occurred  in  a  woman  of  60. 
The  youngest  patient  with  a  benign  tumor  was 
a  female,  age  22.  In  885  cases  of  tumor  of  the 
breast,  Bloodgood^  found  only  one  cancer 
occurring  in  a  patient  under  25.  This  patient 
was  21.  Thompson-  removed  an  adenocar- 
cinoma from  the  left  breast  of  an  11 -year-old 
girl.  Battle  and  Maburg  {loc.  cit.)  report  an 
epithelioma  of  the  nipple  of  a  girl  of  11. 
Brewer  {loc.  cit.),  of  New  York,  removed 
from  the  breast  of  a  16-year-old  negress  an 
intracanalicular  adenopapilloma  undergoing 
malignant  transformation.  So  far  as  I  have 
been  able  to  learn  the  above  are  the  only 
cases  reported  in  as  young  a  patient  as  mine. 
Thirty-three  of  the  women  had  nursed 
children  and  of  these,  25  had  malignant 
tumor.  Of  the  forty-two  women  who  had 
tumors  of  the  breast  and  who  had  not  nursed 
children,  only  nineteen  had  malignant  tumors. 
Fifty-seven  of  these  patients  were  married. 
The  important  point  in  the  history  of  a 
woman  with  tumor  of  the  breast  is  not 
whether  she  is  married  or  unmarried,  but 
whether  she  has  ever  been  pregnant  and 
especially  whether  she  has  nursed  children 
or  not.  It  does  seem  from  my  experience, 
and  this  experience  I  think  accords  with  that 
of  other  surgeons,  that  nursing  is  one  of 
the  causes  of  cancer  of  the  breast,  and,  on 
the  other  hand,  that  the  married  state  in  and 
of  itself  may  not  be  said  to  be  in  any  sense  a 
cause  of  cancer  of  the  breast.  It  is  because 
and  only  because  the  married  state  increases 
the  incidence  of  pregnancy  that  it  may  be 
said  to  be  a  contributing  factor  in  the  pro- 
duction of  cancer  of  the  breast. 

Of  the  women  over  15  years  of  age  in  my 
state  (Indiana),  65  per  cent  are  either  married, 
widowed,  or  divorced.  In  my  series  of 
cases,  76  per  cent  of  the  malignant  tumors  of 
the  breast  occurred  in  married  women  and  the 
same  percentage  of  cases  occurred  in  women 
who  had  nursed  children,  while  only  24  per 
cent  occurred  in  single  women  and  43  per  cent 
in  women  who  had  not  nursed  children. 
It  will  be  noticed  also  that  in  this  series  of 

'Binnie.   Regional  Surgerj',  vol.  i,  p.  ss8. 

^Deaver  and   McFarland.    Anomalies  and  Diseases  of  the  Breast, 
p.  514- 


cases,  9  followed  infection  and  7,  injury 
of  the  breast.  Taking  all  the  facts  into 
consideration,  it  seems  that  we  are  forced 
to  the  conclusion  that  the  changes  in  the 
breast  incident  to  pregnancy  enhance  the 
likelihood  of  the  occurrence  of  cancer  and  that, 
if  there  is  added  to  these  changes,  additional 
sources  of  irritation,  etc.,  which  come  from 
nursing,  the  hkelihood  of  the  occurrence  of 
cancer  will  be  still  further  increased.  I  am 
forced  by  the  facts  to  disagree  with  Deaver 
when  he  says:^  "Married  women  are  pro- 
portionately less  liable  to  develop  cancer  of 
the  breast  than  unmarried  women." 

In  49  malignant  cases  in  this  report, 
there  were  9  cases  in  which  there  was  a 
history  of  preceding  infection  of  the  breast, 
and  seven  cases  in  which  there  was  history  of 
an  injury.  In  this  connection,  the  case  of 
Mrs.  H.  T.  is  of  particular  interest. 

She  came  to  me  34  years  after  having  had  an 
abscess  of  the  breast,  which  abscess  was  lanced. 
Immediately  following  the  lancing  of  the  abscess,  a 
lump  appeared  and  remained.  I  found  that  she  had  a 
scirrhus  carcinoma  of  the  breast,  involving  the 
axillary  glands.  A  radical  operation  was  done  in 
1913.  Three  years  later  a  recurrent  nodule  was 
removed.  This  spring  she  reports  herself  in  good 
health,  but  says  she  has  had  an  irritating  skin 
disease  on  her  arm  ever  since  the  operation.  There 
is  no  return  of  the  cancer. 

Concerning  the  character  of  the  operations 
done  in  these  cases,  we  find  that  in  9  the 
tumor  only  was  excised.  There  was  a  return 
of  the  trouble  in  one  of  these  patients  6  years 
later,  at  which  time  a  radical  operation  was 
done.  The  woman  is  now  (4  years  later)  well, 
with  no  sign  of  a  recurrence.  It  might 
be  well  to  add  that  this  recurrence  was  at  the 
site  of  the  previous  operation,  which  was  in 
the  anterior  axillary  line,  and  was  noted 
about  one  and  one-half  or  two  years  before 
she  came  to  consult  me  about  it.  The  reason 
for  doing  a  simple  excision  in  this  case  was 
because  of  the  fact  that  the  woman  reported 
that  the  trouble  commenced  with  a  red  spot 
on  the  skin,  which  had  followed  the  grippe 
and  which  appeared  about  a  year  prior  to  her 
visit  to  me,  and  because  on  examination  I 
concluded  that  the  trouble  was  probably 
infectious  in  character.    A  frozen  section  was 

'  Ano.-nalies  and  Diseases  of  the  Breast,  p.  524. 
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not  made;  but,  as  the  laboratory  report 
received  later  showed  "early  scirrhus  car- 
cinoma, "  I  thought  it  just  as  well  to  postpone 
radical  operation  until  there  was  some  sign 
of  the  return  of  the  trouble,  for  which  I 
told  the  patient  to  keep  a  careful  watch.  What 
should  have  been  done  with  this  patient,  in 
my  judgment,  at  the  primary  operation  was  a 
total  removal  of  the  breast  and  axillary 
glands.  I  shall  refer  to  the  question  of  the 
extent  and  character  of  the  operation  later  on. 

In  42  cases  a  primary  radical  operation 
was  done.  In  14  cases  a  radical  operation 
was  done,  following  an  excision  of  the  tu- 
mor and  an  examination  of  a  frozen  sec- 
tion. In  12  cases  the  gland  only  was 
excised.  In  only  a  little  more  than  50  per  cent 
of  the  maHgnant  cases  was  an  immediate 
radical  operation  regarded  as  necessary. 

The  shortest  time  that  elapsed  after  the 
trouble  was  first  noticed  until  a  doctor  was 
consulted  was  4  days.  This  proved  to  be  a 
fibrous  tumor,  which  was  removed  9  years 
ago,  and  the  woman  is  now  in  perfect  health. 
The  longest  time  intervening  between  the 
first  symptoms  and  the  visit  to  the  surgeon 
was  34  years.  This  was  the  case  of  Mrs.  H.  T. 
reported  above. 

In  this  series  there  were  2  cases  occurring  in 
males.  In  both  the  tumors  were  benign.  This 
corresponds  very  closely  with  Schuchardt's 
finding,  which  was  that  about  2  per  cent  of  all 
neoplasms  of  the  breast  were  found  in  men. 
The  combined  tables  of  Primrose,  Judd,  and 
Deaver,  as  compiled  by  the  latter,  show 
that  .88  per  cent  of  the  cancers  of  the  breast 
ocCur  in  males. 

Only  4  of  the  cases  reported  in  this  series  had 
coexisting  maladies.  One  of  these  had  a 
fibroid  tumor  which  was  removed  some 
months  after  the  radical  operation  for  car- 
cinoma of  the  breast.  In  another  patient,  a 
round  ligament  operation  for  retroflexion  was 
done  at  the  same  time  the  breast  was  operated 
upon.  In  still  another  case,  a  ha?morrhoidec- 
tomy  was  done.  Both  the  latter  patients  had 
benign  tumors.  In  one  patient  the  breast  was 
removed  for  what  proved  to  be  benign  tumor, 
2  years  after  hysterectomy  for  carcinoma. 
The  tumor  in  this  case  appeared  6  months 
before  the  hysterectomy  was  done. 


Of  22  cases  of  cancer  from  which  we  have 
late  reports,  13  had  involvement  of  the 
axillary  glands  at  the  time  of  the  operation. 
Of  these  4  are  hving  and  well  after  5  years  or 
more  —  30  per  cent;  3,  after  3  years  or  more — 
23  per  cent;  4,  less  than  3  years.  One  had  a 
recurrence  and  i  is  dead.  There  are  7  cases  in 
which  no  gland  involvement  was  found.  Of 
these  2  are  hving  and  well  after  5  years  or 
more;  and  the  remaining  5  aie  living  and 
well  but  are  within  the  3-year  period.  One  of 
these  cases,  reported  as  well  in  the  3-year 
period,  is  that  of  Mrs.  H,  T,  above  reported, 
who  had  a  secondary  operation  for  a  recurrent 
nodule,  in  the  spring  of  1916.  Of  the  patients 
who  are  dead,  two  had  both  metastatic  and 
local  return  of  the  trouble.  Six  had  no  local 
return  but  metastasis  only:  i  to  the  liver,  i  to 
the  stomach  and  bowels,  i  to  the  lungs,  2  to 
the  brain,  and  i  died  of  metastasis  involving 
the  upper  end  of  the  femur,  the  upper  part 
of  the  cord,  and  the  brain  (3  in  8  went  to  the 
brain). 

The  diagnosis  in  all  these  cases,  save  2,  was 
confirmed  by  laboratory  examination. 

In  the  16  benign  cases  of  which  we  have  late 
reports,  there  has  been  no  return  of  the 
trouble  except  in  Mrs.  L.  who  reports  that 
she  has  had  a  lump  in  the  arm  pit  for  6  months. 
The  laboratory  report  on  this  specimen  was 
benign  adenoma.  The  tumor  only  was  re- 
moved, I  have  not  been  able  to  see  the  woman 
and  cannot  say  whether  this  means  that 
there  was  a  mistake  in  the  diagnosis  at  the 
time  or  just  what  the  correct  explanation  of 
the  lump  in  the  axilla  is. 

There  was  no  operation  mortality.  In  this 
series  we  have  had  in  all  6  cases  that  have 
passed  the  5-year  period.  This  gives  us  27.2 
per  cent  of  5-year  cures,  and  13.6  per  cent  of 
3 -year  cures.  It  will  be  remembered  that  we 
had  thirty  per  cent  of  5 -year  cures  in  the 
13  cases  that  had  axillary  involvement  at  the 
time  of  operation,  2.8  per  cent  more  5-year 
cures  than  is  shown  in  the  whole  series 
including  those  who  had  no  axillary  involve- 
ment. This,  I  take  it,  is  only  one  of  those 
vagaries  with  which  one  sometimes  meets  in 
the  study  of  statistics,  and  in  no  wise  con- 
tradicts the  fact  that  axillary  involvement 
adds  to  the  gravity  of  the  prognosis.    How- 
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ever,  it  does  emphasize  the  fact  that  not  all 
nodes  in  the  axilla  of  a  patient  with  breast 
cancer  are  cancerous.  It  should  be  said 
in  this  connection  that  all  of  the  patients  were 
benefited  by  the  operation,  including  even 
those  who  later  died  of  the  trouble.  In  my 
opinion  the  benefit  derived  from  the  operation 
on  these  late  cases  was  in  a  material  measure 
mental ;  that  is  to  say,  the  knowledge  that  the 
growth  was  removed  gave  them  mental  relief 
for  a  time,  though  later  there  was  a  return. 
'Tt  has  been  well  established,"  says  Bene- 
dict' "that  heredity  plays  no  notable  part  in 
cancer."  I  cannot  subscribe  to  this  opinion. 
While  I  have  not  gone  over  all  my  cancer 
cases  with  a  view  to  a  study  of  this  question  of 
heredity,  I  have  a  very  strong  impression 
from  my  experience  with  cancer  in  general 
that  we  are  at  present  underestimating  the 
importance  of  the  part  which  heredity  plays 
in  the  production  of  cancer.  The  following  is 
one  of  the  most  impressive  cases  that  have 
come  under  my  observation: 

Miss  M.  T.  R.,  age  43,  single,  physician,  was 
operated  upon  by  me,  in  1913,  for  cancer  of  the 
uterus.  Her  family  history  is  as  follows:  Mother 
died  of  cancer  of  the  rectum.  Two  brothers  died  of 
cancer,  one  of  the  caecum  and  one  of  the  rectum.  One 
maternal  aunt  died  of  cancer  of  the  uterus;  one  ma- 
ternal uncle  died  of  cancer  of  the  rectum;  one  mater- 
nal great-aunt  died  of  abdominal  cancer;  one 
maternal  great-uncle  died  of  cancer  of  the  colon; 
one  maternal  second  cousin  died  of  cancer  of  the 
stomach  and  another  of  cancer  of  the  bowel;  another 
maternal  second  cousin  was  recently  operated  upon 
for  a  cancer  of  the  uterus. 

The  experiments  made  at  Harvard  with  mice 
seem  to  show  that  in  those  animals  one  can 
breed  either  immunity  or  susceptibility. 
Moreover,  it  is  illogical  to  assume  that 
heredity  plays  an  insignificant  part  in  the 
production  of  cancer  in  man  in  the  light  of 
the  well-established  facts  concerning  the 
breeding  of  form,  color,  and  character  in  the 
lower  animals. 

In  a  paper  read  before  this  body  seven 
years  ago^  I  said:  "All  demonstrable  cancers 
require  radical  removal."  My  opinion  in  this 
regard  has  been  changed.  I  do  not  think  it 
advisable  to  remove  the  breast  muscles  and 


axillary  glands  in  very  early  cancers  wherein 
the  pathology  seems  distinctly  circumscribed. 
In  cases  of  this  kind  I  have  for  several  years 
contented  myself  with  removal  of  the  whole 
mammary  gland.  These  cases  are  probably 
those  that  MacCarty  puts  in  the  class  of 
secondary  cytoplasia.  He  says:''  "At  the 
time  of  preliminary  investigation  I  had  con- 
fidence in  the  old  criterion  for  histological 
malignancy  which  utilizes  the  basement 
membrane  {memhrana  propria)  as  the  line  of 
demarcation  between  a  malignant  and  a 
benign  condition;  the  cells  of  secondary 
cytoplasia  are  within  the  histological  bounds 
of  benignancy  despite  the  fact  that  they  are 
morphologically  identical  with  those  of  car- 
cinoma. From  a  clinical  or  practical  stand- 
point, I  have  been  convinced  that  all  mammary 
gland-bearing  tissue  presenting  such  a  picture 
should  be  removed,  leaving,  perhaps,  the 
pectoral  muscles  and  axillary  lymphatic 
glands.  I  have  not  felt  justified  in  advising  the 
removal  of  the  breast,  muscles,  and  axillary 
glands  by  means  of  a  radical  operation.  Rules 
have  been  established  on  this  basis  and  sub- 
sequent postoperative  histories  have  justified, 
so  far,  the  legitimacy  of  such  a  conservative 
operation." 

Regarding  the  particular  tj^^e  of  operation 
done,  whether  radical  operation  or  simple  ex- 
cision, it  is  better  to  choose  the  operation  to  fit 
the  case  than  to  make  the  case  fit  the  operation. 

In  closing  let  me  say  that  our  only  hope  of 
improving  the  results  in  the  treatment  of 
cancer  lies  in  earlier  operation.  In  the 
Baltimore  chnic,  according  to  Bloodgood'*  the 
proportion  of  benign  to  mahgnant  tumors  of 
the  breast  has  increased  27  per  cent  in  the 
last  27  years.  Bloodgood  accounts  for  this 
fact  on  the  ground  that  the  public  and  the 
profession  are  better  educated  as  to  the 
importance  of  early  removal  of  tumors. 
It  is  quite  generally  conceded,  I  think,  that 
surgeons  see  these  cases  much  earlier  on  the 
average  now  than  in  former  years.  That  this 
is  true  is  due  in  no  small  measure  to  the  efforts 
of  the  American  Society  for  Control  of  Cancer. 
This  society  should  receive  the  hearty  co- 
operation of  the  whole  medical  profession. 


1  Am.  J.  M.  Sc,  1919.  clvii,  749. 

'Tr.  Am.  Ass.  Obst.  &  Gynec,  1912,  xiv,  222. 


'Am.  J.  M.  Sc,  1919,  clvii,  663. 

*  Binnie.  Treatise  on  Regional  Surgery,  p.  562. 
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MILITARY  Surgery  has  directed  our 
attention  to  lesions  of  the  peripheral 
nerves  in  a  way  that  the  longest  ex- 
perience of  civil  practice  could  never  have 
done,  and  has  emphasized  in  a  special  degree 
the  importance  of  exact  anatomical  relation- 
ships. If  the  surgeon  is  to  be  more  than  a 
competent  handicraftsman,  his  knowledge  of 
the  paths  pursued  by  the  peripheral  nerves, 
as  well  as  the  muscles  supplied  by  them,  and 
the  sensory  areas  with  which  they  are  linked, 
must  be  precise. 

To  illustrate,  2  cases  which  have  lately  come 
to  my  knowledge  may  be  quoted.  The  one 
occurred  in  military,  the  other  in  civil  work. 

L/C.  H.  M.M.H.  Sustained  gunshot  wounds  in 
various  localities.  The  more  important  of  these 
were  dealt  with  secundum  artem.  One,  compara- 
tively trivial,  was  in  the  right  cheek.  Here  a  piece 
of  shell  had  entered  and  was  removed  by  the 
stretcher  bearer  who  brought  him  in.  The  wound 
suppurated  for  a  few  days.  No  facial  paralysis  or 
even  paresis  resulted,  and  the  wound,  being  satis- 
factorily healed,  was  ignored.  The  other  day,  in  the 
course  of  routine  inspection,  he  complained  of 
twitching  of  the  muscles  of  the  right  side  of  the  face, 
with  a  tendency  to  lacrimation  in  the  right  eye 
when  exposed  to  cold,  to  wind,  or  to  bright  sunshine. 
In  addition  to  this,  the  skin  on  the  right  side  of  the 
face  under  the  right  lower  eyelid,  and  at  the  root  of 
the  nose,  was  somewhat  sensitive.  He  complained 
of  a  tickling  sensation,  this  being  pronounced  even 
with  a  shght  touch.  By  pressing  his  tongue  against 
the  buccal  aspect  of  the  upper  lip  and  the  right  upper 
cheek  he  produced  a  tickling  sensation  in  the  face. 

Examination  revealed  full  voluntary  movement  of 
all  the  muscles  of  the  face.  Twitching  was  observed, 
mainly  in  a  line  extending  from  the  malar  bone 
toward  the  right  angle  of  the  mouth,  the  line  being 
that  of  the  zygomaticus  muscle.  A  small  nodule 
of  scar  tissue  was  present  in  the  cheek  just  below  the 
inferior  margin  of  the  orbit.  X-rays  of  the  skull 
ruled  out  of  account  the  question  of  foreign  body 
being  present.  The  explanation  of  his  disability  is, 
I  think,  the  following: 

The  fragment  of  metal  was  a  somewhat  large  one 
and  left  a  hole  of  some  size  which  filled  in  partly  by 
scar  tissue.  This  scar  tissue  involved  branches  of 
two  sensory  nerves:  (i)  the  twigs  from  the  infra- 
orbital  branch    of    the   maxillary    division   of    the 


trigeminal,  (2)  the  buccinator  branch  of  the  man- 
dibular division  of  the  same  cranial  nerve. 

The  irritation  of  this  scar  has  produced  heightened 
sensibility  of  other  sensory  branches  supplying  the 
conjunctiva,  and  this  reflexly  has  induced  increased 
secretion  of  the  right  lacrimal  gland  along  with 
motor  irritability  of  the  facial  muscles  which  are 
closely  associated  with  the  trigeminal  sensory  dis- 
tribution. 

The  fibers  of  the  zygomaticus  muscle  were  divided 
through  a  small  incision.  This  muscle  is  very  super- 
ficial, and  the  result  was  practically  no  interference 
with  facial  expression.  The  principle  involved  in 
this  measure  is  precisely  the  same  as  that  in  virtue 
of  which  one  divides  muscles  in  cases  of  spasmodic 
torticollis. 

In  order  to  meet  the  heightened  conjunc- 
tival irritability,  it  was  not  thought  advisable 
to  excise  the  scar  involving  the  infra-orbital 
branches,  on  account  of  interference  with 
sensation  of  the  right  side  of  the  face.  Ac- 
cordingly, a  trial  was  made  of  the  use  of  tinted 
glasses,  the  lenses  being  of  large  size  in  order 
to  minimize  the  influence  of  sunshine  and 
wind.  Up  to  the  present  the  result  has  been 
quite  satisfactory. 

The  second  case,  H.  R.,  age  38,  came  to  me  in 
September,  1919,  complaining  of  weakness  of  the 
left  hand.  This  weakness  had  been  present  for  6 
or  7  months  and  was  gradually  increasing.  He  had 
had  no  accident,  and  no  injury  to  the  back,  left 
shoulder  region,  or  left  upper  limb.  His  occupation 
was  that  of  a  butcher.  Investigation  of  the  detail 
of  his  work  gave  a  clue  to  the  cause  of  the  weak- 
ness. 

Examination  of  the  left  hand  showed  no  atrophy 
of  the  thenar  or  hypothenar  eminence,  and  no  loss 
of  sensibility  in  any  area.  A  tender  spot  was 
present  about  the  center  of  the  left  palm,  just  distal 
to  the  proximal  transverse  crease. 

An  X-ray  was  taken.  This  showed  no  abnormal 
shadow.  The  electrical  reactions  of  the  muscles  of 
the  hand  were  also  taken.  These  showed  a  normal 
response  both  to  faradism  and  galvanism  in  all  the 
small  muscles  of  the  hand.  There  was,  however,  dis- 
tinct atrophy  of  all  the  interossei,  and  when  full 
extension  of  the  hand  was  attempted,  some  hyper- 
extension  was  noted  at  the  metacarpophalangeal 
joints,  along  with  less  complete  extension  than 
normal  of  the  two  distal  phalanges,  this  condition 
being  more  distinct  in  the  little  and  ring  fingers. 
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Fig.  I.     Case  i.     Showing  scar  on  cheek. 

The  appearance  of  the  hand  was  that  of  the  typical 
ulnar  nerve  lesion,  though  not  in  pronounced  degree. 

Though  his  occupation  was  given  as  that  of  a 
butcher,  one  discovered  that  he  was  in  the  employ- 
ment of  a  large  meat-packing  house,  and  that  his 
work  consisted  in  skinning  animals.  In  this  work 
the  hide  was  grasped  firmly  with  the  left  hand,  while 
cutting  strokes  were  made  with  the  right.  This  work 
involved  the  skinning  of  over  one  hundred  animals 
per  day.  The  weakness  of  the  hand  was  observed 
about  one  month  after  he  had  commenced  this  work. 
What  had  happened  here  was  that  the  deep  branch 
of  the  ulnar  nerve,  traversing  the  palm  of  the  hand 
from  ulnar  side  to  radial  just  proximal  to  the  heads 
of  the  metacarpals,  was  the  seat  of  a  traumatic 
neuritis,  the  result  of  direct  pressure.  Recommen- 
dation was  made  that  this  form  of  work  cease  imme- 
diately and  that  as  soon  as  the  local  tenderness  had 
subsided,  massage  of  the  hand  with  mild  faradism 
of  the  affected  muscles  be  instituted.  After  a  few 
weeks  of  this  treatment,  acting  on  instructions  from 
headquarters  in  Chicago,  it  was  stopped. 

The  patient  was  seen  lately — on  February  17, 
1920.  The  atrophy  was  still  present  to  some  extent, 
and  the  weakness  of  the  hand  was  still  there  in  small 
degree,  although  the  measure  of  recovery  was  con- 
siderable. Had  treatment  been  persisted  in,  one 
has  little  hesitation  in  saying  that  by  now  the  hand 
would  have  been  practically  well. 

Thinking  that  this  case  was  not  Kkely  to  be 
unique,  I  communicated  with  the  meat- 
packing concern,  asking  if  similar  cases  had 
occurred.    Their  reply  is  subjoined: 


Fig.  2.     Case  2.     Showing  location  of  tender  spot. 


Fig.  3.     Case  2. 

Replying  to  your  inquiry  of  the  19th  inst.,  in  ref- 
erence to  Mr.  H.  R.,  who  was  suffering  from  a  con- 
dition of  the  left  hand.  This  is  the  only  case  of  its 
kind  we  have  ever  had  to  deal  with,  and  the  nature 
of  the  case  is  such  that  it  leads  us  to  beUeve  that  it 
was  not  the  result  of  work  he  was  doing,  and  the 
trouble  no  doubt  dates  back  of  the  time  when  he  was 
employed  by  us. 

There  have  been  a  good  many  men  performing  the 
same  work  that  Mr.  R  did,  none  of  whom  suffered 
from  the  same  condition,  making  this  case  an  inter- 
esting one  to  us,  as  it  is  the  first  case  of  its  kind  which 
has  come  to  our  attention. 

It  will  be  seen  that  the  writer  of  the  letter 
does  not  support  my  diagnosis,  but  no  alter- 
native is  offered,  and  I  do  not  see  that  an 
alternative  is  possible. 

The  chief  interest  of  these  two  cases  lies  in 
the  fact  that  they  introduce  an  element  of 
exact  anatomical  knowledge,  which  is  too 
often  lacking  in  the  surgeon's  equipment  a 
defect  which,  even  in  these  times,  is  some- 
times proclaimed  as  a  virtue. 
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KNOWT^EDGE  concerning  blastomyco- 
sis does  not  seem  to  be  as  complete  as 
its  importance  would  suggest.  A  large 
percentage  of  the  surgeons  with  whom  I  have 
talked  regarding  the  subject  have  not  seen  a 
case.  Although  the  literature  on  blastomy- 
cosis has  grown  to  be  lather  extensive,  War- 
basse's  recent  System  of  Surgery  dismisses  the 
subject  with  less  than  eight  lines.  Bevan,  of 
Chicago,  who  has  seen  a  number  of  cases  suf- 
fering from  the  disease,  devotes  a  number  of 
pages  to  its  discussion  in  Lever  and  Bevan's 
Textbook  of  Surgery.  Their  article  is  a  most 
excellent  one,  the  best  I  have  seen  in  a  surgical 
textbook.  The  textbooks  on  diseases  of  the 
skin  give  good  descriptions  of  the  cutaneous 
lesions,  but  httle  is  said  of  the  more  important 
phases  of  the  disease,  i.  e.,  the  systemic  in- 
volvement of  the  various  organs  of  the  body. 
Practically  any  or  all  the  organs  may  become 
involved. 

Many  instances  of  failure  to  make  a  diagno- 
sis are  found  in  practice.  This  is  probably  due 
to  our  failure  to  keep  in  mind  that  this  disease 
is  not  so  uncommon  and  that  it  can  and  does 
involve  tissues  and  organs  other  than  the  skin 
and  often  produces  lesions  similar  to  tuber- 
culosis, syphilis,  and  other  systemic  diseases. 
The  disease  is  an  important  one  from  both  a 
medical  and  surgical  point  of  view,  as  it  fre- 
quently begins  with  very  severe  constitutional 
symptoms  before  any  showing  of  a  local  condi- 
tion appears,  while  in  other  cases  the  disease 
at  first  local  in  the  skin  becomes  systemic  and 
usually  fatal. 

It  is  generally  accepted  now  that  the  organ- 
ism first  described  by  T.  C.  Gilchrist  (i),  of 
Johns  Hopkins  Hospital,  is  the  pathogenic 
agent  in  both  the  local  skin  lesions  as  well  as 
in  the  various  systemic  forms  of  the  disease. 
Gilchrist,  it  seems,  presented  his  report  of  a 
case  in  1894  to  the  American  Dermatological 
Society,  and  later  published  a  most  complete 
study  of  the  organism  in  Johns  Hopkins  Hos- 


pital Reports,  in  1896.  The  disease  at  that 
time  was  regarded  as  entirely  a  local  one; 
hence  the  name  blastomycetic  dermatitis. 

There  are  now  in  the  literature  quite  a 
number  of  systemic  cases,  the  first  one  being 
reported  by  Busse  and  Buschke  (2).  The 
name  has  consequently  been  changed  from 
that  of  blastomycetic  dermatitis  to  blastomy- 
cosis of  whatever  organ  it  may  involve,  sys- 
temic and  local. 

Many  writers  speak  of  it  as  the  "Chicago 
disease"  on  account  of  the  large  number  of 
cases  reported  from  there.  I  am  inclined  to 
think,  however,  that  as  a  knowledge  of  this 
disease  grows  it  will  become  more  widespread 
in  its  distribution.  In  fact  this  has  already 
happened  for  cases  are  being  reported  from 
all  parts  of  this  country  and  also  from  the 
foreign  countries. 

There  is  no  need  for  me  to  go  into  a  descrip- 
tion of  the  organism,  as  there  is  available  a 
number  of  well  written  articles  by  authors  who 
can  do  the  subject  far  better  justice  than  I. 
No  one  seems  to  have  presented  much  of  im- 
portance about  the  organism  since  Gilchrist's 
classical  paper  in  1896. 

The  source  of  infection  is  still  an  unsolved 
problem.  Evans  (3)  has  reported  a  case  of 
infection  through  a  punctured  wound. 

Montgomery  (4) ,  in  an  analysis  of  44  sys- 
temic cases,  shows  that  42  of  these  had  an 
involvement  of  the  lung.  The  frequency  of 
lung  infection  has  led  to  the  idea  that  the  lung 
is  a  common  avenue  of  entrance.  Others  have 
suggested  the  intestinal  tract  as  the  avenue. 
The  tongue  (5)  has  been  shown  to  be  the  pri- 
mary seat  of  the  trouble.  A  general  lymphatic 
distribution  of  the  organism  has  been  shown 
by  LeCount  (6). 

I  have  read  of  one  case  that  seems  to  have 
received  the  infection  through  an  injury  by 
scratching  the  leg  against  a  barbed  wire  fence. 

A  case  reported  in  a  personal  communica- 
tion by  M.  B.  Stokes,  Houston,  followed  a 
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Fig.  I.  Photograph  of  brain  showing  opening  of  ab- 
cesses  at  a. 

burn  on  the  hands  and  wrists.  Eighteen  days 
afterward  a  pecuKar  papillomatous  eruption 
appeared  and  upon  examination  blastomy- 
cetes  were  found;  hence  this  case  seems  to 
have  been  infected  in  some  way  following  the 
burn. 

Our  case  became  infected  through  the 
mouth,  apparently.  The  trouble  began  in  a 
lower  wisdom  tooth.  It  is  interesting  to  note 
that  the  patient  had  the  habit  of  keeping  a 
splinter  of  some  kind  in  his  mouth.  The 
history  is  as  follows : 

Case  i.  No.  2364.  G.  W.,  age  17,  school  boy, 
born  in  Texas,  referred  to  me  by  John  H.  Foster, 
November  26,  1918,  for  what  was  diagnosed  as 
necrosis  of  bone  in  the  left  temporal  region.  The 
patient  was  a  well  developed,  muscular  young  man, 
weighing  156  pounds,  and  5  feet  9  inches  tall.  His 
color  was  good,  and  he  did  not  look  very  sick. 

Family  history.  The  mother  and  three  brothers 
are  living  and  in  good  health.  The  father  died  of 
paralysis  at  the  age  of  40,  when  the  patient  was  a 
boy  of  9.  The  following  history  of  the  father  was 
obtained: 

Grant  W.,  age  40,  carpenter  and  farmer,  born  in 
Illinois,  height  5  feet  8  inches,  weight  160  pounds. 
Moderate  habits.  He  was  healthy  up  to  the  time 
of  last  illness  with  the  exception  of  one  spell  of 
malarial  fever  10  years  previous  to  last  illness. 
He  was  taken  down  with  chills  and  fevers — pains  in 
back  and  lower  limbs.  He  was  treated  for  malaria 
2  weeks.  He  went  to  Hot  Springs,  Arkansas,  but 
hot  baths  made  him  feel  worse.  One  week  after  he 
began  taking  baths,  the  right  leg  from  hip  to  foot 
became  paralyzed,  the  paralysis  coming  on  sud- 
denly; the  next  day  the  left  limb  was  affected, 
and  he  suffered  from  complete  paralysis  from  the 
waist  down.  Prior  to  the  paralysis  he  had  had 
considerable  pain  in  the  back  with  occasional  spells 
of  nausea  and  vomiting,  chills  and  fever  every  day, 
sometimes  several  chills  a  day.  The  fever  would 
go  very  high.  There  was  no  pain  or  nausea  after 
paralysis  set  in.    The  man  died  one  week  after  the 


Fig.  2.  Section  through  brain  showing  two  large  ab- 
scesses, a  and  b. 

first  attack  of  paralysis.  May,  19 19.  He  had  lost 
considerable  weight  during  his  illness. 

Personal  history.  The  patient  is  an  active  vigor- 
ous boy,  taking  part  in  all  the  athletics  of  his  school, 
which  was  at  Weatherford,  Texas.  He  does  not  use 
tobacco  or  alcoholic  liquors  of  any  kind.  He  says 
that  he  has  a  habit  of  holding  a  splinter  or  stick  of 
some  kind  in  his  mouth.  He  is  neat  and  clean  in 
his  habits.  He  studies  hard  and  stands  well  with 
his  classmates. 

Previous  diseases.  He  had  measles  and  whooping 
cough  when  a  child.  He  had  pneumonia  at  the  age 
of  7.  He  was  well  and  vigorous  up  to  the  time  of 
present  trouble. 

Present  disease.  On  August  9,  1918,  the  trouble 
began  in  the  left  low^er  jaw  in  the  region  of  the  wis- 
dom tooth.  He  thought  he  had  toothache  and 
consulted  a  dentist,  who  told  him  that  as  soon  as 
the  tooth  got  through  the  gums  he  would  be  all 
right.  The  pain  gradually  extended  to  the  entire  left 
side  of  the  face.  The  dentist  claimed  that  there  was 
inflammation  about  the  wisdom  tooth  and  advised 
hot  applications  to  the  side  of  the  face.  The  jaws 
began  to  get  stiff  and  he  could  only  partly  open  the 
mouth. 

The  latter  part  of  September,  the  dentist  forcibly 
opened  his  mouth  and  extracted  the  left  lower 
wisdom  tooth,  which  tooth  was  found  not  diseased. 
The  pain  and  swelling  in  the  face  and  side  of  the 
head  continued.  The  area  above  the  left  ear  became 
more  swollen  than  the  other  parts  of  the  face.  This 
swelling  was  lanced  by  a  doctor  on  October  i, 
but  he  got  only  bloody  serum,  no  pus.  The  pain 
grew  more  severe  and  the  doctor  advised  his  return 
to  Houston  where  he  arrived  about  November  15, 
1918. 

As  the  patient  continued  to  grow  worse  he  con- 
sulted J.  H.  Foster,  a  specialist  on  the  ear,  nose  and 
throat. 

Dr.  Foster  had  a  Wassermann  made,  but  the 
reaction  was  negative.   The  X-ray  and  other  studies 
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showed  no  mastoid  involvement,  nor  any  involve- 
ment of  eye,  ear,  nose,  or  throat. 

On  November  26,  1918,  Dr.  Foster  asked  me  to 
take  charge  of  the  case.  At  this  time  there  ap- 
peared to  be  three  distinct  abscesses  or  gummata, 
one  just  above  and  behind  the  left  ear,  another  just 
in  front  and  a  little  above  the  ear,  while  the  third 
swelling  was  about  midway  between  the  ear  and  the 
outer  canthus  of  the  left  eye  and  a  little  above  the 
zygoma.  The  skin  over  these  swellings  had  rather  a 
reddish  blue  appearance,  and  the  areas  fluctuated 
upon  pressure,  but  were  rather  firm  to  the  touch. 
The  areas  were  quite  suggestive  of  actinomycosis  or 
blastomycosis,  both  in  appearance  and  to  the  touch. 

The  pus  showed  upon  examination  the  organism 
of  blastomycosis.  It  was  decided  to  open,  curette, 
and  drain  the  swellings.  This  was  done  very 
thoroughly  under  ether  anaesthesia,   December   7, 

1918.  The  material  was  somewhat  thick  and  cheesy ; 
very  readily  came  away  with  a  sharp  curette. 
Underneath  the  pus  and  cheesy  contents  of  the 
abscesses  was  some  necrotic  and  granular  material, 
which  being  curetted  away  left  a  bleeding  surface. 
After  curetting  these  wounds  they  were  swabbed 
with  strong  tincture  of  iodine  and  packed  with 
iodoform  gauze  for  24  hours.  Upon  removing  the 
packing  Dakin's  tubes  were  introduced  and  Carrel- 
Dakin's  solution  used,  for  3  or  4  days.  After  the 
wounds  appeared  clean,  alcohol  dressings  were  ap- 
plied. The  patient  was  put  upon  potassium  iodide 
as  first  advised  by  Bevan,  and  the  dose  increased  up 
to  about  240  grains  per  day. 

On  December  14,  1918,  the  abscesses  did  not  ap- 
pear to  be  clearing  up  so  well  so  these  cavities  were 
again  curetted  thoroughly.  After  a  few  days  he 
was  given  the  X-ray  treatment  by  B.  T.  Vanzant 
and  in  the  course  of  60  days,  the  wounds  appeared 
to  be  practically  healed. 

It  was  observed  that  at  about  the  center  of  each 
healed  abscess  there  appeared  a  small  elevated  and 
soft  area.  These  were  kept  opened  up  and  syringed 
out  daily  with  sulphate  of  copper  solution  i  per  cent. 
The  copper  solution  seemed  to  have  a  very  destruc- 
tive action  on  the  organisms,  and  under  this  treat- 
ment the  small  abscesses  would  heal.  We  tried 
silver,  lysol,  and  bichloride  solution,  but  the  copper 
was  by  far  the  best  of  them. 

The  patient  was  kept  in  the  hospital  from  De- 
cember 6,  1918,  to  January  16,  1919.  He  was 
carefully  fed  and  in  every  way  thoroughly  treated. 
When  he  left  the  hospital  we  felt  pretty  sure  that 
he  was  safely  on  the  road  to  recovery. 

The  X-ray  treatments  had  darkened  the  skin  as 
from  sunburn,  and  the  tissues  seemed  thoroughly 
healed,  although  there  was  evidence  of  considerable 
fibrous  tissue  at  the  sites  of  the  healed  abscesses. 
The  fibrosis  seemed  a  favorable  condition  to  prevent 
further  spread. 

He  continued  to  do  very  well  until  about  June, 

1919,  when  there  appeared  evidence  of  involvement 
of  the  tissues  in  the  orbit  just  above  the  left  eye. 
A  good  oculist  was  consulted,  and  the  abscesses 


opened  and  syringed  out  with  sulphate  of  copper 
solution  I  per  cent. 

The  eyeball  gradually  began  to  bulge  forward 
notwithstanding  the  drainage  of  the  lesions  in  the 
upper  lids  seemed  free.  From  time  to  time  the 
removal  of  the  eye  was  discussed  but  nothing  was 
done  until  September  9,  1919,  when  the  eye  was 
enucleated,  with  the  following  comments  of  the 
oculist.  Dr.  Wallace  Ralston: 

"On  or  about  August  i,  1919,  the  left  eye  showed 
signs  of  being  pushed  forward — exophthalmos. 
There  were  noted  two  discharging  sinuses  of  the 
upper  lid;  one  about  the  middle  of  the  lid  under  the 
orbital  eminence  and  the  other  just  outside  the 
outer  canthus.  These  openings  led  to  a  point  about 
I  inch  in  depth  where  they  came  together.  This 
protrusion  of  the  eyeball  gradually  became  more 
pronounced  until  the  lids  could  not  cover  the  eye- 
ball. The  conjunctiva  of  this  eye  became  very 
chemotic,  irritated,  and  angry  in  appearance.  The 
cornea  became  hazy.  Before  the  cornea  became  too 
hazy,  with  the  ophthalmoscope  it  could  be  seen  that 
the  optic  nerve  was  quite  pale;  optic  atrophy.  The 
retina  showed  slight  changes,  the  vessels  being 
somewhat  narrowed  and  the  entire  background  ap- 
peared slightly  paler  than  the  right.  Motion  in  the 
eye  was  very  much  restricted,  being  almost  fixed 
in  the  orbit,  or  almost  out  of  the  orbit  proper. 

"It  became  clearly  evident  that  it  was  necessary 
to  do  something  more  radical,  as  the  eye  could  not 
be  saved,  so  on  September  9,  1919,  the  eye  was 
enucleated.  A  large  mass,  the  size  of  an  eye,  about 
I  inch  in  diameter,  very  hard,  was  found  deep  in 
the  orbit  on  the  temporal  side.  Feeling  that  this 
must  be  a  very  tense  abscess  or  cyst,  scissors  were 
used  in  opening  it.  A  large  quantity  of  pus  was 
evacuated.    The  tumor,  of  course,  collapsed." 

The  patient  was  allowed  to  leave  the  hospital  3 
days  after  the  enucleation  of  the  eye.  He  was 
feeling  very  well  though  he  had  become  somewhat 
emaciated.  On  the  i6th  a  small  abscess  about  the 
left  frontal  eminence  was  opened  and  much  pus 
of  a  foul  nature  evacuated. 

On  September  17,  1919,  he  was  sent  back  to  the 
hospital  on  account  of  a  convulsive  seizure.  When 
seen  in  the  hospital  he  presented  nothing  very  dif- 
ferent from  a  patient  who  had  had  an  attack  of 
epilepsy.  We  suspected  cerebral  involvement,  feel- 
ing that  the  pus  drained  away  came  through  the 
skull.  The  reflexes  were  normal  and  no  evidence  of 
involvement  of  cranial  nerves  appeared.  The  con- 
vulsions which  were  partially  Jacksonian  in  type 
continued,  four  on  the  i8th,  two  on  the  23rd,  and 
twelve  on  the  24th.  Paralysis  of  the  right  arm  and 
leg  and  partial  paralysis  of  the  face  developed  on 
September  21.     Death  occurred  on  October  12,  1919. 

LABORATORY  REPORT  AND  POSTMORTEM  REPORT  BY 
DR.  M.  A.  WOOD,  CASE  G.  W. 

Blood.  The  Wassermann  test  was  negative  on  No- 
vember 26,  1918  (Dr.  E.  F.  Cooke),  and  again  on 
December  9,  1918  (Dr.  M.  A.  Wood). 
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Blood  cultures  were  made  on  December  g,  1918, 
and  were  sterile  after  2  weeks. 

A  blood  count  made  September  24,  1919,  showed 
white  blood  cells,  40,000,  polymorphonuclears,  94 
per  cent,  small  mononuclears,  6  per  cent,  large 
mononuclears,    o;    eosinophiles,    o;    basophiles,   o. 

Urinary  examination  made  at  various  times 
showed  no  abnormality.  December  6,  1918,  ex- 
amination of  pus  from  the  lesions  on  the  side  of  face 
showed  blastomycetes  of  varying  sizes,  large  and 
small,  with  some  budding  forms.  Examinations 
made  April  11,  23,  and  May  27,  1919,  of  the  pus 
from  these  lesions  always  showed  similar  variations 
in  size  and  character  of  the  organisms. 

The  eye.  In  the  abscess  in  the  orbit  posterior  to 
the  eye,  after  the  eye  was  removed,  were  found 
many  large  sized  blastomycetes.  These  large 
blastomycetes  were  contrasted  particularly  with  the 
small  size  of  those  found  in  the  pus  from  the  ab- 
scesses of  the  brain.  No  other  organisms  were  found 
in  the  pus  from  the  deep  orbital  abscess,  or  from  the 
brain  abscesses. 

The  brain  and  membranes.  Sections  from  the  dura 
mater  through  one  of  the  thickened  portions  show, 
on  the  meningeal  surface,  an  extensive  round-cell 
infiltration  with  proliferation  of  the  endothelial  cells 
and  connective-tissue  cells  and  formation  of  giant 
cells.  No  blastomycetic  organisms  were  seen.  The 
prohferation  of  connective-tissue  cells  extends 
throughout  the  entire  layer  of  the  dura. 

Sections  of  brain  tissue  on  the  edge  of  the  ab- 
scesses show,  first,  a  zone  of  necrotic  material,  next 
a  zone  in  which  polynuclears,  eosinophiles,  and 
connective-tissue  cells  predominate.  Beyond  this 
zone,  small  round  cells  and  connective-tissue  cells 
are  more  prominent.  No  giant  cells  are  seen. 
Some  small  blastomycetic  organisms  are  seen  in 
these  sections. 

Postmortem,  October  12,  igig,  on  head  of  case  of 
blastomycosis.  External  appearance:  The  skin  on 
the  side  of  the  face  was  of  a  dark  red  color,  rather 
contracted  at  various  sites  of  old  healed  openings. 
The  skin  is  smooth  between  the  healed  lesions.  There 
was  noted  one  opening  through  skull  about  i  inch 
back  of  the  left  frontal  eminence.  There  is  another 
opening  near  the  lower  end  of  the  left  coronal 
suture;  also  an  opening  through  the  left  orbit  at  the 
left  and  above  the  outer  canthus.  Practically  all 
of  the  upper  part  of  the  left  temporal  muscle  has 
been  destroyed. 

The  anterior  one-third  of  the  left  side  of  the  skull 
presented  a  worm-eaten  appearance  on  the  under 
surface  with  three  openings  as  mentioned.  An 
exostosis  of  the  skull  was  seen  on  the  outside  near 
the  left  orbit.  The  dura  is  thickened  in  patches  over 
the  anterior  half  on  the  left  side  and  also  along  the 
falx  cerebri.  The  outer  surface  of  the  left  cerebral 
hemisphere  exudes  pus  from  two  openings  into 
deeper  tissues.  An  exudate  was  seen  covering  the 
anterior  half  of  the  temporal  lobe,  the  central  por- 
tion of  the  parietal  lobe,  some  small  patches  over 
frontal  lobe,  and  areas  along  intercerebral  fissure. 


The  vessels  of  both  hemispheres  were  full  of 
blood. 

Sections  through  the  brain  show  an  abscess 
cavity  3.4  centimeters  by  2.5  centimeters  in  the 
center  of  the  frontal  lobe,  and  extending  to  within 
2.5  centimeters  of  the  under  surface  of  the  frontal 
lobe,  and  communicating  with  the  upper  surface 
through  an  opening  in  the  mediofrontal  gyrus  about 
I  centimeter  from  the  fissure  of  Rolando  or  central 
fissure. 

A  second  abscess  cavity  is  shown  separated  from 
the  first  by  a  narrow  zone  of  brain  tissue  0.3  centi- 
meter wide.  This  abscess  measures  2.8  centimeters 
by  2.1  centimeters,  is  oval-shaped  and  extends  down- 
ward for  about  the  same  distance  as  the  first  abscess, 
its  upper  margin  being  about  1.2  centimeters  below 
the  surface  of  the  brain.  The  whole  cavity  lies  under 
the  central  portion  of  the  fissure  of  Rolando.  No 
external  communication  had  been  made  by  this 
abscess. 

Behind  and  to  the  outer  side  of  the  second  abscess 
cavity  was  a  third  abscess  separated  by  a  narrow 
zone  of  brain  tissue  0.2  centimeter  wide,  irregular 
in  shape,  about  3.7  centimeters  long,  and  ^  centi- 
meter at  its  widest  part,  and  with  a  communication 
of  the  surface  just  posterior  to  the  fissure  of  Ro- 
lando, and  about  2  centimeters  above  the  junction 
of  the  rolandic  and  sylvian  fissures.  This  abscess 
extended  to  about  the  same  distance  from  the  under 
surface  as  the  others.  Cross  sections  caught  all 
three  abscesses  at  about  the  same  level  on  their 
under  surfaces. 

A  further  abscess  cavity  is  seen  on  the  mesial 
aspect  occupying  the  central  portion  of  the  super- 
frontal  gyre,  only  a  thin  wall  of  brain  tissue  sep- 
arating it  from  the  exterior.  This  cavity  measures 
1.8  centimeters  by  1.7  centimeters  by  1.8  centi- 
meters. 

The  frontal  lobe  on  the  affected  side  bulges  toward 
the  right  side  and  shows  a  difference  of  i  centimeter 
in  the  diameter  of  the  two  frontal  lobes. 

CONCLUSION 

1.  The  infection  in  this  case  was  probably 
introduced  through  the  mouth  from  the  spHn- 
ters  habitually  carried  in  the  mouth. 

2.  The  treatment  of  the  case  was  hardly 
radical  enough  in  destroying  the  various  re- 
curring foci  of  the  disease. 

3.  The  eye  should  have  been  sacrificed 
earlier,  and  radium  used  in  the  orbit  as  the 
X-ray  was  apparently  the  best  agent  used  in 
the  treating  of  the  lesions  on  the  face  and 
neck. 

4.  The  disease  remained  more  or  less  local 
for  a  long  time  notwithstanding  its  tendency 
to  spread  through  the  lymphatics  and  become 
systemic.     No  organisms  were  obtained  either 
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from  the  urine  or  sputum,  nor  did  we  succeed 
in  getting  a  culture  from  the  blood. 

5.  The  infection  of  the  brain  was  possibly 
through  the  ophthalmic  vein  or  through  the 
veins  of  the  scalp  and  emissary  vein  through 
the  skull. 

6.  The  study  of  the  organisms  in  the  dif- 
ferent lesions  and  tissues  showed  a  consider- 
able variation  in  their  size;  those  from  the 
abscesses  of  the  face,  neck,  and  orbit,  showing 
the  large  forms,  while  no  large  forms  could  be 
found  either  in  the  pus  or  the  tissue  from  the 
brain. 


7.  There  are  many  budding  forms  of  the 
organisms,  but  no  evidence  of  endosporula- 
tion,  as  in  coccidiodes. 
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SUBPHRENIC  ABSCESS 


Report  or  a  Case  with  Cure^ 
By  ALFRED  ULLMAN,  M.D.,  F.A.C.S.,  and  CHARLES  S.  LEVY,  A.B.,  M.D.,  Baltimore 

\'isiting  Surgeon,  Hebrew  Hospital 


IF  we  accept  the  dehnition  of  Barnard  (i), 
that  "any  localized  collection  of  pus  which 
is  in  contact  with  the  under  surface  of  the 
diaphragm  is  a  subphrenic  abscess,"  the  defini- 
tion must  also  include  localized  hepatic  ab- 
scesses which  may  have  extended  up  to  the  dia- 
phragm. In  a  series  of  890  cases  collected  by 
Piquand  (2)  in  1908,  28  per  cent  followed  gas- 
tric and  duodenal  ulcers  and  21  per  cent  ap- 
pendicitis; 15  per  cent  were  associated  with 
the  liver  and  biliary  passages,  six  per  cent  with 
intestinal  diseases;  and  the  remaining  3  per 
cent  with  various  conditions.  Of  Barnard's 
series  of  76  cases  collected  from  the  London 
Hospital,  gastric  and  duodenal  ulcers  were 
responsible  for  one-third  of  the  cases  (34  per 
cent),  appendicitis  for  one-sixth  (15  per  cent), 
tropical  and  hydatid  diseases  of  the  liver  for 
one-sixth  (17  per  cent) ;  the  remaining  were  dis- 
tributed among  rare  conditions,  such  as  cancer 
of  the  pancreas,  pyosalpinx,  splenic  infarct, 
gall-stones,  etc. 

From  a  review  of  the  hterature  since  1908, 
appendicitis  as  the  cause  of  subphrenic 
abscess  appears  to  assume  the  principal 
etiological  role.  This  view  was  vigorously 
suggested  by  Heffinger  (3)  in  191 2. 


Subphrenic  abscesses  are  apparently  not 
so  common  today  as  formerly.  The  improve- 
ment in  diagnostic  skill,  and  the  almost 
universal  employment  of  the  roentgen-ray 
for  thoracic  and  abdominal  diagnosis,  to- 
gether with  the  realization  of  what  clinical 
diseases  may  be  complicated  by  a  subphrenic 
abscess,  have  apparently  rendered  this  condi- 
tion an  uncommon  occurrence  today.  Never- 
theless, as  the  development  of  this  condition 
is  regarded  by  some  as  the  result  of  careless- 
ness, this  fact  may  explain  to  a  certain  extent 
the  infrequency  of  reports  on  the  subject 
during  the  past  10  years.  In  the  present 
paper  we  desire  to  report  the  case  of  a  patient 
who  developed  a  subphrenic  abscess  while 
under  our  care,  showing  that  such  a  condition 
may  occur  even  under  hospital  supervision; 
secondly,  the  case  is  worthy  of  record  in  view 
of  the  interesting  roentgenological  findings 
of  an  abscess  with  gas  formation.  Moore  (4) 
has  pointed  out  that  roentgenological  illustra- 
tions of  subphrenic  abscesses  containing  gas 
are  very  rare.  He  found  but  one  illustration 
and  that  in  Case's  Stereorentgenography  of  the 
Alimentary  Tract.  He,  himself,  gives  the 
roentgenological  findings  in  a  case  of  pyo- 
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Fig.    I.    Shows   fluid   level  below  the  diaphragm  with 
gas  formation  above.     High  position  of  diaphragm. 


Fig.    2.    Shows   air  pocket   persisting.    Drainage  tube 
in  place.    High  position  of  diaphragm. 


pneumothorax  subphrenicus  dexter,  and  adds 
several  excellent  illustrations. 

Case  i.  September  ii,  1919.  Admitted  to  the 
Hebrew  Hospital.  L.  P.,  age  13  years.  The  family 
and  personal  history  were  unimportant. 

Present  Illness.  Ten  days  before  admission,  the 
patient  had  been  taken  acutely  ill  with  generalized 
abdominal  pain  which,  after  2  days,  had  become 
localized  in  the  right  lower  quadrant.  He  had 
vomited  several  times.  On  admission  we  found  a 
bulging  mass  in  the  mid-line,  extending  from  the 
umbilicus  to  the  symphysis  pubis.  Rigidity  and 
tenderness  were  present  over  the  lower  abdomen. 
Over  this  mass  the  percussion  note  was  flat. 
Catheterization  of  the  bladder  had  no  effect  on  the 
size  of  the  tumor.  The  white  blood  count  was 
22,300  with  90  per  cent  polymorphonuclear  neu- 
trophiles.  The  catheterized  specimen  of  urine 
showed  a  trace  of  albumin  and  an  occasional 
leucocyte.  The  temperature  on  admission  was  ioi°F. 

Operation.  Having  made  a  mid-line  incision  ex- 
tending from  the  umbilicus  to  the  symphysis  pubis, 
we  found  in  the  pelvis  an  appendiceal  abscess  which 
was  walled  off  and  from  which  about  3  quarts  of  pus 
were  evacuated.  The  appendix  was  amputated  but 
the  stump  was  not  inverted.  Two  cigarette  drains 
were  placed  down  to  the  stump  and  two  down  into 
the  pelvis.    Tier  closure  was  made  with  catgut.    In 


spite  of  free  drainage,  the  temperature  continued 
elevated,  varying  from  normal  to  103°  F.  One  drain 
was  removed  on  September  19  and  another  on  Octo- 
ber 2,  being  replaced  by  a  gauze  tip.  On  October  3. 
1Q19,  there  was  a  leucocytosis  of  9,000  with  70  per 
cent  polymorphonuclears  (3  weeks  after  the  opera- 
tion). On  October  5,  the  temperature  rose  from  101° 
to  104°  F.,  the  patient  became  toxic,  and  the  respir- 
ations were  40  to  the  minute  associated  with  a  pulse 
of  140  to  the  minute.  At  this  time  the  patient 
developed  a  slight  cough  with  expectoration  of  a 
moderate  amount  of  pus  having  a  colon  odor. 
Examination  showed  the  right  thorax  bulging,  with 
tympany  over  the  liver  area.  Posteriorly,  the  per- 
cussion note  was  flat  toward  the  base  and  on  aus- 
cultation the  breath  sounds  were  almost  suppressed 
over  this  area,  with  a  suggestion  of  egophony  above 
the  area  of  impairment.  The  heart  was  not  dis- 
placed. There  was  now  a  leucocytosis  of  12,500. 
By  exploratory  puncture,  pus  was  obtained  in  the 
sixth  and  ninth  interspaces  in  the  scapular  line. 
This  pus  had  the  same  colon  odor  as  the  expectora- 
tion. A  roentgenogram  (7058)  of  the  chest  showed 
marked  hilus  thickening  with  extension  into  the 
middle  of  the  left  lung.  There  seemed  to  be  some 
rotary  displacement  of  the  heart  and  of  the  large 
vessels  toward  the  left.  In  the  anteroposterior 
position,  the  diaphragm  reached  to  the  seventh 
interspace  on  the  right  and  beneath  it  an  accumula- 
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tion  of  gas  was  present.  The  lateral  position 
showed  a  distinct  fluid  level  below  the  diaphragm 
with  gas  above,  extending  from  the  eighth  rib  to  a 
point  on  a  level  with  the  outer  end  of  the  twelfth  rib. 
There  was  a  pronounced  area  of  inflammatory  re- 
action at  the  base  of  the  right  lung.  The  liver  was 
not  displaced  downward.     (Fig.  i.) 

The  clinical  evidence  and  roentgenological  find- 
ings warranted  the  diagnosis  of  a  right  subphrenic 
abscess,  a  left-sided  central  pneumonia,  and  rupture 
of  the  abscess  into  a  bronchus. 

On  October  6,  1919,  the  twelfth  rib  was  resected 
posteriorly  and  the  diaphragm  punctured  without 
opening]  into  the  pleural  cavity.  About  a  gallon 
of  foul-smelling  pus  was  obtained.  Drainage  con- 
sisted of  two  iodoform  drains  and  two  rubber  tubes. 
A  culture  of  the  pus  obtained  subsequently  showed 
bacillus  coli. 

Improvement  was  rapid.  The  fetid  expectoration 
disappeared  immediately.  The  temperature  and 
pulse  began  to  approach  a  normal  level.  Two  weeks 
after  the  operation,  the  pulse  and  temperature  were 
normal. 

A  roentgenogram  (7115,  October  23, 1919)  showed 
the  drainage  tube  in  place  (Fig.  2),  and  the  dia- 
phragm reaching  to  the  lower  border  of  the  seventh 
rib.  The  general  distribution  of  the  gas  was  con- 
fined to  a  lateral  pocket  between  the  chest  wall 
and  the  surface  of  the  liver.  The  pulmonary  in- 
filtration had  decreased  appreciably. 

The  pulse  and  temperature  were  within  normal 
limits  for  the  next  3  weeks.  When  the  patient  left 
the  hospital,  on  November  16,  1919,  the  abdominal 
and  the  thoracic  wounds  had  closed.  On  discharge 
the  patient  had  lost  his  former  cachetic  appearance 
and  gained  12  pounds. 

A  roentgenogram  (7400)  on  January  13,  1920, 
three  months  after  the  last  operation,  showed  the 
diaphragm  at  the  normal  level  at  the  tenth  rib. 
The  air-pocket  had  entirely  disappeared  and  the 
liver  occuoied  the  normal  position.  The  plate 
showed  a  three-quarter  inch  resection  of  the  twelfth 
rib. 

Today  (February  i,  1920)  the  patient  is  in  ex- 
cellent health  and  has  returned  to  school. 

The  three  series  of  roentgenograms  were  very 
instructive.  In  Figure  i,  the  diaphragm  is  at  the 
level  of  the  seventh  rib,  below  which  gases  are  seen 
in  the  dorsal  position  with  a  marked  fluid  level, 
with  the  patient  lying  on  his  side.  At  the  base  of 
the  right  lung,  an  area  of  inflammatory  reaction  is 
seen,  a  condition  said  by  some  to  be  associated  con- 
stantly with  subphrenic  abscess.  The  patient  was 
too  ill  to  be  fluoroscoped.  Three  months  later,  the 
air-pocket  had  disappeared,  the  diaphragm  had  re- 
sumed its  normal  position  and  the  lung  had  appar- 
ently cleared  up. 

It  is  well  to  call  attention  to  the  advisability  of 
taking  lateral  plates  with  the  affected  side  up  in 
patients  too  ill  to  stand,  with  plate  behind  and  tube 
in  front,  just  as  is  done  in  determining  fluid  levels 
in  pulmonary  abscesses. 


HISTORY   OF    SUBPHRENIC   ABSCESS 

The  history  of  subphrenic  abscess  suppHes 
an  interesting  phase  in  medical  Hterature. 
It  has  been  divided  into  three  periods:  In 
the  first  period  up  to  1845,  the  cases  were 
diagnosed  only  at  necropsy.  The  descrip- 
tions of  Ferrus  (5,  1824),  Louis  (6,  1826), 
Cruveilhier  (7,  1832),  belong  to  this  period. 
In  the  second  period  we  find  clinical  observa- 
tions. It  was  Barlow  (8),  in  1845,  who  was 
the  first  to  make  the  diagnosis  cHnically  and  it 
was  he  who  pointed  out  the  differences  be- 
tween pleurisy  and  subphrenic  abscess.  To 
Eisenlohr  (9,  1879),  after  Barlow,  belongs 
the  credit  of  making  the  diagnosis.  In  the  third 
period  we  come  to  the  era  of  surgical  inter- 
vention. It  begins  with  Debove  and  Re- 
mond's  ( 10)  Memoires,  which  appeared  in  1890 
and  in  which  the  authors  describe  a  case  which 
had  been  previously  correctly  diagnosed  and 
which  was  treated  by  incision  and  drainage. 
Maydl's  (11)  work  also  belongs  to  the  early 
surgical  period. 

ANATOMY 

Four  intraperitoneal  and  two  extraperit- 
oneal spaces  are  recognized: 


Intrapertioneal 


Extraperitoneal 


T   tf  ^  Anterior 
^  Posterior 

Right 

Left 


The  falciform  ligament  divides  the  sub- 
phrenic space  into  two  parts,  a  right  and  a 
left.  Each  of  these  is  subdivided  into  a 
larger  anterior  and  a  smaller  posterior  part 
by  the  corresponding  lateral  ligament,  thus 
constituting  the  four  intraperitoneal  sub- 
phrenic spaces.  The  right  extraperitoneal 
space  lies  between  the  layers  of  the  coronary 
Ugament,  and  the  left  extraperitoneal  space 
around  the  upper  end  of  the  left  kidney  in 
the  perinephritic  spaces.  Pus  may  collect 
in  any  of  these  spaces  and  produce  abscesses 
with  signs,  according  to  some  observers,  which 
will  indicate  clearly  the  space  involved. 

I.  The  right  anterior  intraperitoneal  space 
lies  between  the  upper  surface  of  the  right 
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lobe  of  the  liver  and  the  diaphragm,  with  the 
falciform  ligament  to  the  left  and  the  coro- 
nary ligament  posteriorly.  In  this  variety  of 
abscess,  the  liver  becomes  adherent  to  the 
diaphragm  in  front.  Pus  is  localized  at  the 
upper  and  the  posterior  part  of  the  recess; 
the  diaphragm  is  pushed  up  giving  signs  of 
compression  of  the  right  lung.  This  is  the 
type  that  usually  follows  appendicitis.  Since 
the  liver  does  not  descend  on  account  of  ad- 
hesions, the  right  hypochondrium  and  the 
epigastric  region  are  not  tender. 

2.  The  right  posterior  intraperitoneal  sub- 
phrenic space  is  represented  by  the  subhepat- 
ic pouch,  a  triangular  space  bounded  later- 
ally by  the  abdominal  wall,  in  front  by  the 
liver  and  gall-bladder  and  posteriorly  by  the 
abdominal  parietes  with  the  apex  at  the  up- 
ward slope  of  the  left  lobe  of  the  liver.  An 
abscess  here  will  give  a  swelling  in  the  right 
hypochondrium  and  occasionally  in  the  right 
lumbar  region.  It  is  most  often  combined 
with  other  varieties  of  subphrenic  abscesses. 

3.  The  left  anterior  intraperitoneal  space 
is  the  fossa  bounded  by  the  diaphragm  above, 
the  left  lobe  of  the  liver  behind,  the  spleen  to 
the  left  and  the  falciform  ligament  on  the 
right.  An  abscess  in  this  region  is  due  usually 
to  a  perforated  gastric  ulcer.  It  produces  a 
swelHng  in  the  epigastrium  and  the  left  hypo- 
chondrium with  signs  of  compression  of  the 
left  lung.  This  type  of  abscess  always  con- 
tains gas. 

4.  The  left  posterior  intraperitoneal  space 
is  the  lesser  peritoneal  cavity.  Pus  occupy- 
ing the  small  space  may  give  signs  suggestive 
of  a  pancreatic  cyst.  An  abscess  here  is  a 
rarity. 

5.  The  right  extraperitoneal  space  lies 
between  the  layers  of  the  coronary  ligament 
of  the  Hver.  Infections  from  the  right  kidney, 
the  posterior  surface  of  the  duodenum  and  a 
retroca^cal  appendix  may  burrow  along  the 
space  pushing  the  peritoneal  reflexion  of  the 
liver  further  and  further  back  and  the  liver 
lower  and  lower  in  the  abdomen.  The  abscess 
may  extend  between  the  layers  of  the  falci- 
form ligament  and  point  in  the  mid-line  of  the 
epigastrium;  and  may  be  incised  without 
opening  the  peritoneal  cavity.  This  type  of 
subphrenic    abscess    is    to    be    differentiated 


from  the  right  anterior  intraperitoneal  abscess 
where  the  liver  cannot  be  pushed  down  owing 
to  the  formation  of  adhesions. 

6.  The  left  extraperitoneal  space  is  situ- 
ated in  the  retrocellular  tissues  of  the  left 
loin.  Infection  in  this  space  arises  from  the 
left  kidney,  pancreas,  descending  colon,  and 
lumbar  glands.  The  abscess  presents  itself 
in  the  lumbar  region.    This  type  is  rare. 

For  further  data  on  the  anatomy  of  the 
subphrenic  space,  the  reader  is  referred  to  the 
article  of  Barnard,  whose  descriptions  and 
illustrations  are  very  instructive.  Clinically, 
it  is  not  often  possible  to  determine  which 
space  the  subphrenic  abscess  occupies,  and  in 
the  literature  no  special  stress  is  laid  on  its 
localization.  From  the  fact  that  the  symp- 
toms in  the  case  described  here  were  mainly 
thoracic  with  no  downward  displacement  of 
the  liver,  we  believe  that  we  were  dealing  with 
a  right  anterior  subphrenic  abscess.  However, 
as  a  clinical  basis,  the  classification  of  Pi- 
quand  into  (i)  anterior  inferior  subphrenic 
abscesses  mainly  with  abdominal  signs;  (2) 
superior  subphrenic  abscesses  with  thoracic 
symptoms;  and  (3)  retroperitoneal  abscesses 
with  signs  of  lumbar  sweUing,  is  satisfactory. 
The  case  reported  in  this  article  probably 
belongs  in  the  category  of  superior  subphrenic 
abscesses  with  thoracic  signs  and  symptoms. 

In  Piquand's  series  of  890  cases  of  subdia- 
phragmatic abscesses  we  have  the  following 
classification: 

I  Retroperitoneal 132 

Right  ^  Intraperitoneal 346 

(^  Combined '. 19 

Total  497 

Left  ^  Retroperitoneal 19 

)  Intraperitoneal 305 

Total  324 

Bilateral 28 

Uncertain 41 

Total  890 

Right-sided  abscesses  are  more  common  than 
left-sided,  and  the  intraperitoneal  types  out- 
number the  extraperitoneal  abscesses.  Bilat- 
eral cases  are  not  often  seen.  After  appendi- 
citis, the  intraperitoneal  variety  is  the  more 
common. 
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PATHOLOGY 

Various  explanations  for  the  collecting  of 
pus  beneath  the  diaphragm  have  been  ad- 
vanced. The  most  prominent  are  the  follow- 
ing: (i)  Suction  action  of  the  thorax  during 
respiration;  (2)  the  lymph  circulation  from 
the  peritoneal  to  the  pleural  cavities  through 
the  stomata  of  the  diaphragm;  (3)  gravita- 
tion. This  is  now  the  most  accepted  view. 
As  the  patient  lies  on  his  back,  the  kidney 
and  the  thick  lumbar  muscles  produce  a 
mound  between  the  subphrenic  space  and 
Douglas's  pouch  in  the  female  and  the 
rectovesical  pouch  in  the  male.  Pus  gravi- 
tates to  the  two  depressions  produced  by  this 
elevation. 

In  appendicitis,  the  subphrenic  space  may 
be  infected  in  the  following  ways:  (i)  as  a 
part  of  general  peritonitis — rare;  (2)  by  slow 
extension  from  the  pelvis  up  the  lumbar  perit- 
oneal fossae;  (3)  through  the  portal  vein,  as  a 
pylephlebitis;  (4)  by  lymphatic  extension 
(a)  up  the  right  retroperitoneal  cellular 
tissue,  (b)  up  the  lymphatics,  round  the  deep 
epigastric  artery  to  the  falciform  ligament. 

Infection  by  the  peritoneal  route  produces 
intraperitoneal  abscesses;  by  the  cellular 
tissues,  extraperitoneal  abscesses;  by  the 
lymphatic  route,  both  types. 

Abscesses  may  contain  pus  or  pus  and  gas. 
In  some  unusual  cases,  bile,  faecal  and  ali- 
mentary contents,  echinococcus  booklets  and 
pancreatic  juice  have  been  found.  Various 
organisms  have  been  isolated  from  the  ab- 
scesses. Bacillus  coli  has  been  the  most  fre- 
quent, streptococcus,  pneumococcus,  staphy- 
lococcus less  commonly,  and  anaerobes  rarely. 

Pus  and  gas  in  a  subphrenic  abscess  (the 
pyopneumothorax  subphrenicus  of  Leyden) 
occur  in  about  25  per  cent  of  the  cases.  In  a 
few  cases  abscesses  have  contained  nothing 
but  gas  (Gruneisen,  12).  The  consensus  of 
authorities  is  that  the  gas  in  a  subphrenic 
abscess  may  originate  in  any  one  of  these 
ways:  (i)  from  the  intestine,  (2)  from  the 
lungs,   (3)  spontaneously. 

When  of  intestinal  or  gastric  origin,  the 
gas  in  a  subdiaphragmatic  abscess  is  due  to 
the  perforation  of  a  hollow  viscus  belonging  to 
the  gastro-intestinal  tract.  When  of  pul- 
monary   origin,    the    abscess    communicates 


with  the  outer  world  by  rupturing  into  a 
bronchus.  This  is  what  happened  in  our  case, 
and  the  rupture  into  the  bronchus  was  fol- 
lowed by  the  expectoration  of  foul  colon 
pus.  In  some  cases,  the  presence  of  gas  can- 
not be  explained  as  arising  from  gastric, 
intestinal,  or  pulmonary  sources,  and  must 
be  regarded  as  of  spontaneous  origin.  It  is 
true  that  perforation  of  the  gastro-intestinal 
tract  may  have  occurred  and  later  cicatrized, 
a  fact  which  has  been  proved  at  autopsy,  but 
in  most  cases  of  so-called  spontaneous  forma- 
tion of  gas,  fermentation  processes  are  no 
doubt  responsible.  It  is  a  well  known  fact  that 
anaerobes  produce  gas  in  tissues;  Legros  (13, 
1904)  has  shown  that  some  aerobes  possess  the 
same  property,  and  Umber  (14)  has  isolated  a 
fermenting  organism  in  a  subphrenic  abscess. 

SYMPTOMS 

1.  History.  The  onset  of  a  subphrenic 
abscess  may  be  acute  or  insidious.  Eisendrath 
reports  a  case  in  which  the  signs  appeared  i 
year  after  an  appendectomy.  This,  however, 
is  unusual,  as  most  of  the  cases  following 
appendectomy  occur  during  or  soon  after 
convalescence.  In  the  acute  types,  the 
recognition  of  a  subphrenic  abscess  may  be 
made  simultaneously  with  the  diagnosis  of 
acute  appendicitis  or  may  be  the  first  sugges- 
tion of  the  existence  of  a  more  or  less  long 
standing  gastric  or  duodenal  ulcer. 

2.  General  signs  and  symptoms  of  suppura- 
tion are  often  present.  These  include  pyrexia, 
tachycardia  and  ana?mia,  emaciation,  chills, 
and  a  polymorphonuclear  leucocytosis. 

3.  Ahdominal  signs.  Of  ten  a  tumor  in  the 
hypochondrium  or  in  the  epigastric  region 
and  even  in  the  lumbar  regions  may  be  found 
with  the  various  types  of  subphrenic  abscesses. 
Owing  to  the  formation  of  adhesions,  these 
masses  may  be  immovable.  When  gas  is 
present,  the  Hver  dullness  may  be  obliterated 
and  be  replaced  by  tympany.  In  many  cases, 
it  may  be  difficult  to  differentiate  subphrenic 
abscess  from  general  peritonitis,  particularly 
w^hen  pain,  vomiting  and  meteorism  are 
prominent  symptoms. 

4.  Thoracic  symptoms  and  signs.  These  are 
the  most  common.  As  a  rule  signs  of  pul- 
monary compression  are  present.    Consolida- 
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tion  of  lung  tissue  or  an  empyema  may  be 
associated  with  the  subphrenic  abscess.  The 
heart  may  be  displaced  and  even  rotated. 
The  signs  vary  in  the  abscesses  with  the 
presence  or  the  absence  of  gas  formation.  In 
the  presence  of  gas,  areas  of  tympany  which 
shift  with  position  may  be  made  out.  Dys- 
pnoea and  cough  are  common  s>Tnptoms  and 
expectoration  of  fetid  sputum  may  occur  with 
rupture  of  the  abscess  into  a  large  bronchus. 

COMPLICATIONS 

The  complications  may  conveniently  be 
divided  into  (A)  thoracic  and  (B)  abdominal. 

A.  Thoracic  complications,  i.  Pleurisy 
without  perforation  of  the  diaphragm  may 
occur  through  the  lymphatic  anastomosis  of 
the  peritoneal  and  pleural  cavities.  The 
pleurisy  may  be  fibrinous,  serofibrinous  and 
even  purulent.  It  is  now  conceded  that  defin- 
ite pneumonic  patches  lie  just  adjacent  to  a 
subphrenic  abscess. 

2.  Perforation  of  diaphragm.  In  the  retro- 
peritoneal abscess,  the  perforation  occurs 
at  the  junction  of  the  costal  and  lumbar  fibers 
of  the  diaphragm  whereas  in  the  intra- 
peritoneal variety,  its  seat  is  usually  in  the 
center  of  the  diaphragm.  In  size  the  perfora- 
tion may  vary  from  a  pin-head  to  half  a  dollar. 
Although  one  perforation  is  generally  present, 
more  may  occur, 

J.  Rupture  into  the  pleural  cavity.  This 
event  may  lift  up  the  parietal  pleura  so  that 
it  becomes  fixed  to  the  visceral  pleura  and 
the  approximation  of  the  two  surfaces  may 
act  as  a  barrier  against  the  spread  of  infection. 
Most  frequently,  however,  pus  escapes  into 
the  pleural  cavity  and  the  physical  signs  vary 
according  as  the  pus  is  free  or  localized.  When 
the  abscess  ruptures  near  the  center  of  the 
diaphragm,  adhesions  occur  between  the 
parietal  and  visceral  pleura  and  wall  off  the 
infection,  but  when  it  ruptures  toward  the 
periphery  (costophrenic  space)  where  the  lungs 
descend  only  on  deep  inspiration,  adhesions 
are  not  common  and  an  empyema  occurs. 

The  physical  signs  vary,  of  course,  accord- 
ing as  we  have  pus  alone  or  pus  with  gas. 
With  pus  we  have  no  difference  between  the 
impairment  to  the  percussion  note  due  to  the 
pleurisy  and  that  due  to  the  subphrenic  ab- 


scess; but  in  the  presence  of  gas,  the  following 
zones  are  made  out  from  above,  down,  with 
the  patient  in  the  sitting  posture:  (aj  lung 
resonance,  (b)  dullness  corresponding  to  the 
pleurisy,  (c)  tympany,  gas  of  subphrenic 
abscess,  (d)  flatness,  pus  of  subphrenic 
abscess. 

4.  Rupture  into  the  lung.  This  may  result 
in  the  formation  of  pneumonic  patches,  gan- 
grene, or  rupture  into  a  bronchus,  with 
expectoration  of  pus.  If  adhesions  unite  the 
diaphragm  to  the  lung,  the  pus  may  escape 
directly  into  the  lung  without  getting  into  the 
pleural  cavity.  If  the  abscess  ruptures  into  a 
large  bronchus,  it  may  be  completely  evacu- 
ated, but  this  is  rare. 

5.  Pericardial  complications.  These  can 
be  proven  only  by  autopsy. 

B.  Abdominal  complications.  (Not  so 
common  as  thoracic  findings.) 

1.  Peritonitis.  Rare.  Usually  the  sub- 
phrenic abscess  is  secondary  to  a  general 
peritonitis. 

2.  Rupture  into  the  alimentary  tract. 
Vomiting  of  pus  makes  the  diagnosis.  This  is 
a  fatal  complication. 

3.  Rupture  into  the  bladder  or  ureter.  Also 
rare. 

4.  Opening  through  the  skin.  The  fistula 
is  usually  in  the  right  hypochondrium  and 
most  of  the  cases  are  associated  with  chole- 
lithiasis and  cholecystitis. 

DIAGNOSIS 

It  is  important  to  detect  the  presence  of  a 
subphrenic  abscess  in  order  to  prevent  the 
various  compHcations  detailed  above  and 
more  particularly  to  prevent  perforation  of 
the  diaphragm.  A  subphrenic  abscess  which 
has  lifted  up  the  diaphragm  may  be  readily 
confused  with  empyema  and  the  differential 
diagnosis  is  difficult.  Litten's  sign  is  unim- 
portant, but  it  has  been  said  to  persist  in 
subphrenic  abscess  and  to  disappear  in 
empyema.  Maydl  maintained  that  the  heart 
is  displaced  upward  in  subphrenic  abscess  and 
displaced  to  the  right  or  to  the  left  in  pleural 
exudates.  On  percussion,  except  in  the 
gaseous  t3rpe,  there  is  no  differentiation 
possible  between  the  impairment  from  the 
pleurisy  and  that  from  the  subphrenic  ab- 
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scess ;  more  especially  is  this  true  for  the  right 
side.  For  the  detection  of  pus  below  the  dia- 
phragm, aspiration  with  the  needle  and 
syringe  should  always  be  employed.  The 
needle  should  be  introduced  for  at  least  3 
inches,  beginning  in  the  tenth  interspace  in 
the  scapular  line.  If  no  pus  is  found,  other 
trials  should  be  made  consecutively  in  the 
ninth,  eighth,  seventh  and  sixth  interspaces. 
If  these  do  not  meet  with  success  the  explora- 
tory needle  should  be  introduced  in  the  axillary 
line,  from  below  up.  These  punctures  may  be 
made  with  or  without  a  general  anaesthetic. 
Even  in  the  presence  of  pus,  it  may  be  difficult 
to  determine  its  origin, — whether  it  arises 
from  above  or  from  below  the  diaphragm. 
Fuerbringer's  sign  is  helpful,  provided  the 
diaphragm  is  not  paralyzed.  If  the  needle 
has  perforated  the  diaphragm,  it  will  move 
up  and  down  with  the  respiratory  move- 
ments. 

The  roentgenogram  is  an  invaluable  aid  in 
the  diagnosis,  and  we  wish  here  to  emphasize 
the  importance  of  employing  it  in  post- 
operative appendectomy  cases  when  the 
explanation  for  an  elevated  temperature  is 
not  clear.  For  the  detection  of  gas,  the 
supine  position  and  the  lateral  position  with 
the  patient  lying  on  the  sound  side  is  to  be 
preferred  to  the  sitting  posture,  when  the 
patient  is  extremely  ill.  Fluoroscopy  will 
reveal  the  form,  position,  and  particularly 
the  movements  of  the  diaphragm  and  may 
be  employed  in  individuals  who  can  stand 
the  examination. 

PROGNOSIS 

The  prognosis  varies  according  to  the 
procedure  instituted,  whether  expectant  or 
operative. 

Per  cent 

(Barnard         100 

Mortality  in  cases  not  operated  J  Piquand  92 

upon  (Perutz  85 

{Barnard  3  7 

Piquand  30 

Perutz  (16)      20 


TREATMENT 

There  is  only  one  form  of  treatment  and 
that  is  surgical.  The  posterior  routes  of  ap- 
proach are  now  conceded  to  be  better  than 
the  anterior.  The  posterior  transpleural 
method  with  resection  of  a  rib  is  the  method 
of  choice.  The  diaphragm  is  fixed  to  the  inter- 
costal muscles  with  three  or  four  sutures 
and  incised  and  the  abscess  is  then  drained. 
By  this  method  we  also  obtain  the  advantages 
of  draining  a  complicating  empyema  at  the 
same  time;  the  only  disadvantage  being  that 
it  allows  entrance  of  air  into  the  pleural  cavity 
and  possibly  some  infection.  The  method  of 
Elsberg  (17),  which  consists  in  resecting  por- 
tions of  the  ninth  and  tenth  ribs  in  the  axillary 
line,  and,  after  separating  the  pleura  from  the 
diaphragm  incising  it,  is  too  of  ten  accompanied 
by  tears  into  the  pleura.  In  our  case,  the  tip 
of  the  twelfth  rib  was  resected  and  the  ab- 
scess was  drained  without  opening  into  the 
pleural  cavity.  When  the  abscess  points  to 
the  abdomen,  it  may  be  opened  in  the  mid- 
line or  parallel  to  the  ribs  without  getting  into 
the  peritoneal  cavity.  In  the  retroperitoneal 
abscesses,  the  lumbar  route  is  employed. 

The  authors  desire  to  thank  Dr.  H.  E.  Ashbury,  roent- 
genologist of  the  Hebrew  Hospital,  for  his  valuable  assist- 
ance and  interest  in  the  case. 
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ANALGESIA  AND  AN/ESTHE  SIA  IN  LABOR' 

By  EDWARD  P.  DAVIS,  M.D.,  F.A.C.S.,   Philadklphia 


AT  the  present  time  much  attention  is 
/  \  given  to  analgesia  and  anaesthesia  in 
^  ^  labor.  The  commercial  exploitation 
of  so-called  twihght  sleep  drew  the  attention 
of  the  public  to  this  subject.  When  the  true 
value  of  this  method  was  appreciated  and  it 
was  relegated  to  its  proper  place  amid  the 
resources  of  obstetrical  science,  the  attention 
of  the  profession  was  engaged  by  the  ad- 
vocates of  the  use  of  nitrous  oxid  and  oxygen 
in  labor.  At  present  the  claim  has  been  made 
that  no  patient  should  pass  through  labor 
without  a  thorough  and  painstaking  effort 
upon  the  part  of  her  medical  attendant  to 
relieve  suffering  and  avoid  exhaustion.  This 
claim  must  be  acknowledged  to  be  just  and 
fair,  but  in  the  effort  adequately  to  meet  it 
discrimination  should  be  exercised. 

That  actual  suffering  occurs  during  labor 
and  that  this  suffering  is  the  same  as  that 
endured  during  surgical  procedures  accom- 
panying wounds  and  lacerations  or  under 
other  conditions  where  nerve  filaments  are 
irritated,  there  can  be  no  doubt.  The  effort 
to  consider  suffering  in  labor  as  righteous  and 
inevitable  was  dissipated  by  Queen  Victoria. 
It  will  be  remembered  that  when  Simpson 
proposed  to  give  her  chloroform  in  labor, 
the  bishops  of  her  church  forbade  be- 
cause pain  was  decreed  in  Scripture  as  the 
necessary  accompaniment  of  childbirth.  The 
Queen  replied  that  none  of  the  bishops  had 
ever  had  a  baby  and  that  she  had  passed 
through  this  experience  and  that  her  expe- 
rience should  decide  and  so  it  did.  She  was 
among  the  first  to  receive  the  benefits  of 
chloroform  in  labor. 

However  fully  we  may  accept  this  claim, 
may  there  not  be  at  present  a  tendency  to  fall 
into  error  in  the  neglect  of  the  physiology  of 
labor  and  nature's  methods  to  relieve  the 
patient  from  unnecessary  and  undue  suft'er- 
ing  and  exhaustion?  From  our  own  observa- 
tion, pain  in  labor  is  important  in  direct 
proportion  as  it  leads  to  exhaustion.  The 
fact  that  physical  pain  occurs  during  parturi- 


tion is  met  by  women  of  strong  maternal 
impulse  as  the  inevitable  price  paid  for 
offspring  and  it  is  borne  by  them  with 
courage  and  patience  so  long  as  progress  is 
made.  When,  however,  progress  lags  and 
exhaustion  threatens,  pain  passes  the  hmit 
of  physiology  and  becomes  a  pathological 
condition. 

Nature's  provision  for  the  relief  of  suffering 
in  labor  is  much  more  successful  during  the 
stage  of  expulsion  than  during  the  first  stage. 
In  the  beginning  a  test  is  made  of  the  nervous 
condition  of  the  patient.  Nagging  pain  of 
uncertain  duration  and  without  apparent  pro- 
gress disturbs  rest  and  sleep,  and  with  nausea 
makes  a  most  distressing  condition  which 
may  seriously  retard  parturition.  For  the 
relief  of  this  nature  has  no  remedy  except  the 
vigorous  condition  of  the  patient  and  her 
preoccupation  in  such  domestic  matters  as 
may  divert  her  attention.  In  modern  life 
vigorous  women  are  not  common  and  domestic 
aff"airs  which  may  divert  the  attention  of  the 
patient  from  labor  are  frequently  more 
comphcated  and  worse  than  labor.  As  a 
result  many  cases  of  parturition  pass  from 
the  natural  to  the  pathological  because  of  the 
tedious  and  neglected  first  stage  of  labor. 

The  best  cure  for  the  abnormaHties  of  the 
first  stage  of  labor  lies  in  the  hygiene  of 
pregnancy.  If  a  woman  can  be  brought  to 
labor  with  sound  nerves  and  muscles  a  great 
gain  has  been  made.  If  she  can  be  under  the 
care  of  an  experienced  and  able  nurse  and  if 
she  has  the  natural  maternal  ambition  and 
instincts  the  first  stage  of  labor  may  often 
be  passed  successfully  without  the  use  of 
drugs.  The  copious  and  thorough  irrigation 
of  the  lower  bowel  will  do  something  to 
mitigate  nagging  pain.  The  frequent  empty- 
ing of  the  urinary  bladder,  the  necessary 
preparation  for  labor,  moving  about  and 
occupation  will  all  help  to  pass  daylight 
hours.  The  healthy  woman  may  doze  during 
the  first  stage  of  labor  at  night  and  very 
often  she  is  unable  to  sleep  and  failure  to 
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sleep  is  a  good  preparation  for  exhaustion. 
Here  in  many  cases  analgesia  is  demanded 
and  its  proper  administration  is  of  great 
value.  It  can  be  said  that  the  woman  will  be 
prepared  for  labor  in  proportion  as  she  has 
avoided  toxaemia  in  her  pregnancy  and  has 
practiced  well  regulated  exercise  in  the  open 
air.  With  this  background  if  sleep  is  denied 
her  during  the  first  stage  she  rightly  demands 
relief. 

It  is  evident  that  the  merit  of  the  so-called 
twilight  sleep  lay  in  the  psychic  control  of 
the  patient  and  in  the  hypodermatic  use  of 
morphia.  While  the  former  is  difficult  at 
times  outside  of  hospital,  the  hypodermatic 
use  of  morphine,  preferably  with  atropin,  is 
usually  possible.  With  unruptured  mem- 
branes there  is  little  evidence  that  this 
injures  the  foetus,  nor  does  it  seriously  delay 
labor.  In  the  presence  of  nausea  a  drug 
hypodermatically  given  is  promptly  and 
efficiently  absorbed.  Dissolved  in  various 
forms  it  tends  to  promote  dilatation  of  the 
cervix  and  the  combination  is  a  reliable  and 
efficient  one.  The  proven  objections  to 
scopolamine  or  hyoscine  are  the  uncertainty 
of  action  which  may  become  exciting  and 
its  uncertain  influence  upon  the  foetus.  In 
our  experience  a  moderate  dose  of  morphine 
and  atropin  has  never  acted  unfavorably 
upon  the  child.  In  one  case  of  excessive 
nervousness  with  tedious  dilatation  of  the  os 
and  cervix  in  a  neurotic  multipara  suffering 
with  a  mild  bronchitis,  the  hypodermatic  use 
of  codein  through  two  nights  and  three  days 
seemed  to  produce  a  condition  of  mild  asphyxia 
in  the  child.  This,  however,  did  not  prove 
serious  and  the  child  was  readily  made 
breathe.  In  cases  where  patients  are  ad- 
mitted to  hospital  threatened  with  rupture  of 
the  uterus  through  impacted  foetus  and  violent 
uterine  contractions,  the  hypodermatic  use  of 
morphia  may  be  necessary  until  operation 
can  be  performed.  We  have  as  yet  seen  no 
positive  evidence  that  such  use  of  morphine 
injured  the  child. 

Formerly  hydrate  of  chloral  was  used  with 
great  freedom  during  the  first  stage  of  labor. 
Some  apphed  it  locally  upon  cotton  to  the 
cervix  as  it  was  supposed  to  have  a  peculiar 
property    in    promoting    dilatation.      When 


the  dangerously  depressant  effects  of  this 
substance  became  familiarly  known  its  use 
was  greatly  curtailed. 

During  the  second  stage  of  labor  we  believe 
that  an  opportunity  should  be  given  for  the 
patient  to  establish  the  normal  physiology 
of  the  expulsive  operation  of  parturition. 
This  consists  in  muscular  contraction  reach- 
ing the  crest  of  its  wave  energy,  followed  by 
a  gradual  cessation  and  relaxation,  and  this  to 
be  succeeded  by  a  period  of  absolute  rest  and 
often  sleep.  If  the  pulse  and  pulse  tension  of 
the  patient  undergoing  this  phenomenon  be 
observed  they  are  found  to  be  surprisingly 
normal.  There  is  no  evidence  of  exhaustion 
and  it  is  questionable  whether  it  is  well 
seriously  to  disturb  this  condition  by  anaes- 
thesia. There  can  be  no  objection  to  brief 
anaesthesia  at  the  point  of  greatest  muscular 
activity  provided  the  conditions  are  such 
that  the  patient  if  it  were  necessary  could  be 
promptly  delivered.  If,  however,  the  con- 
ditions are  unfavorable  for  prompt  delivery 
through  the  vagina,  the  patient  may  insist 
upon  ancesthesia  and  abandon  all  eft'orts  to 
help  herself  in  labor. 

Pressure  upon  the  pelvic  floor  is  painful  in 
proportion  to  the  lack  of  development  of  the 
genital  tract,  the  size  and  consistence  of  the 
presenting  part,  its  position  and  presentation, 
and  the  condition  of  the  nervous  system  of 
the  patient.  Unquestionably  at  this  stage  of 
labor,  antesthesia  should  be  available  and 
usually  employed.  Here  those  who  urge  the 
use  of  nitrous  oxid  and  oxygen  believe  it  to 
be  a  specific.  Our  experience,  however,  has 
not  led  us  to  subscribe  to  this  somewhat 
enthusiastic  claim.  In  our  experience  nitrous 
oxid  and  oxygen  is  not  a  true  stimulant,  but 
is  an  anaesthetic  and  asphyxiating  agent.  Its 
merit  consists  in  its  easy  inhalation,  its  com- 
parative safety,  the  prompt  recovery  of  the 
patient.  It  does  not  lessen  the  vigor  of  uterine 
contraction,  nor  does  it  seriously  affect  the 
foetus.  Nor  is  it  a  stimulus  of  muscular  and 
nervous  action.  In  some  patients  it  produces 
a  condition  of  excitement  which  is  undesirable 
and  it  cannot  be  trusted  if  the  anesthesia  is 
to  be  carried  to  the  surgical  degree  for  forceps, 
version,  or  embryotomy.  With  a  preliminary 
hypodermatic  injection  of  morphine,  it  may 
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be  used  for  abdominal  section.  While  the 
apparatus  necessary  for  its  administration 
is  comparatively  simple,  it  is  more  cumber- 
some and  complex  than  the  can  of  ether  and 
the  gauze  or  simple  inhaler  necessary  for 
etherization.  While  we  recognize  fully  the 
value  of  nitrous  oxygen  in  labor,  we  should 
not  be  willing  to  keep  a  patient  under  its 
influence  continuously  for  5  or  6  hours,  nor 
should  we  be  willing  to  depend  entirely  upon 
it  in  all  cases  of  parturition. 

The  best  quality  of  ether  skillfully  ad- 
ministered is  successful  in  the  majority  of 
cases  of  spontaneous  labor  during  the  second 
stage.  If  given  at  the  height  of  the  pain, 
and  quickly  removed  so  soon  as  the  pain  sub- 
sides, it  stimulates  and  does  not  retard 
labor;  but  the  moment  when  expulsion 
occurs  a  few  deep  inhalations  without  air  will 
render  the  patient  insensible  to  pain  although 
capable  of  comprehending  sensations  of 
feehng,  of  hearing,  or  often  of  sight.  The 
mother  rouses  easily  after  delivery  and 
requires  no  anaesthesia  while  the  placenta  is 
separating.  For  the  insertion  of  stitches 
immediately  after  labor,  ether  properly  ad- 
ministered with  oxygen  is  comparatively  safe 
and  efficient.  We  have  seen  no  evidence  that 
such  use  during  the  stage  of  expulsion  injures 
the  foetus.  It  is  true  that  ether  is  inflammable, 
that  some  patients  are  excited  by  it,  that  it 
is  irritating  to  the  bronchial  tubes  and 
kidneys,  and  that  it  is  difficult  to  anaesthetize 
some  patients  with  ether,  but  if  skillfully 
administered  it  is  usually  successful  and  its 
combination  with  oxygen  renders  it  in  our 
experience  the  safest  of  obstetrical  anaes- 
thetics. 

For  the  immediate  closure  of  lacerations  it 
must  be  remembered  that  all  parts  of  the 
genital  tract  are  not  equally  sensitive.  There 
is  not  much  sensation  in  the  cervix,  nor  is 
there  great  sensitiveness  in  the  pelvic  floor. 
In  the  skin  perineum,  especially  near  the  anus, 
the  insertion  of  stitches  causes  acute  pain. 
If  these  facts  are, borne  in  mind  anaesthesia 
may  vary  during  the  insertion  of  stitches  in 
accordance  with  the  needs  of  the  patient. 

The  comparative  merits  of  nitrous  oxid  and 
oxygen  and  ether  and  oxygen  were  strictly 
exemplified   in    a   recent   experience. 


A  multipara  was  suffering  from  an  hepatic  toxaemia. 
While  her  urine  remained  comparatively  free  from 
albumin  and  casts,  the  ammonia  percentage  was 
rising  steadily  and  so  was  the  percentage  of  creatin 
and  creatinin  and  rest  nitrogen.  \'omiting  was 
incessant  and  uncontrollable,  the  action  of  the  heart 
was  increasing  in  rapidity.  As  viability  had  been 
reached  it  was  deemed  necessary  to  induce  labor 
and  for  this  purpose  it  was  suggested  that  to 
anaesthetize  her  with  nitrous  oxid  and  oxygen  would 
be  useful.  A  careful  physical  examination  of  the 
patient  revealed  the  fact  that  the  second  sound  of 
the  heart  had  disappeared  and  that  the  heart  was 
acting  badly.  There  was  no  asphyxia,  but  cardiac 
dilatation  seemed  threatened.  The  anaesthetizer 
wisely  declined  to  use  nitrous  oxid  and  oxygen, 
stating  that  in  his  experience  a  similar  patient 
had  suddenly  died  during  the  administration  of 
nitrous  oxid  and  oxygen  while  preparations  were 
made  to  induce  labor.  Ether  and  oxygen  were  then 
given  and  labor  was  induced.  After  2  hours  of 
ineffectual  pain,  with  continued  vomiting  and  bad 
heart  action,  it  was  believed  imperative  to  deliver 
the  patient.  Accordingly  ether  and  oxgj-en  were 
again  administered,  dilatation  of  the  cervix  was 
completed  by  the  gloved  hand,  and  the  child  de- 
livered living  by  forceps.  The  action  of  the  heart 
improved  under  the  anaesthetic  and  with  the  aid  of 
vigorous  stimulation  hypodermatically  the  patient 
recovered  from  her  labor.  It  seemed  to  us  that  in 
this  case  we  were  practically  limited  to  ether  and 
oxygen.  Chloroform  was  prohibited  by  the  hepatic 
toxaemia  present  and  by  the  condition  of  the  heart. 

Patients  sometimes  express  a  decided  pref- 
erence for  a  given  anaesthetic  in  labor.  Thus 
in  the  writer's  experience  a  patient  was 
given  nitrous  oxid  and  oxygen  for  the  induc- 
tion of  labor  and  when  the  stage  of  expulsion 
arrived  it  was  necessary  to  deliver  her  by 
forceps.  Nitrous  oxid  and  oxygen  were  again 
administered  but  failed  utterly  to  anaesthetize 
the  patient  and  ether  and  oxygen  were  sub- 
stituted. On  recovering  from  her  labor  the 
patient  made  a  very  earnest  request  that 
nitrous  oxid  and  oxygen  be  omitted  in  her 
future  obstetrical  experience. 

Chloride  or  bromide  of  ethyl  are  in  use  by 
some  for  patients  in  labor.  They  are  easy  of 
administration,  pleasant  to  many  patients, 
uncertain  in  action,  causing  in  many  cases 
considerable  excitement  and  disturbing  the 
action  of  the  heart.  Their  use  must  be 
exceptional. 

It  is  unnecessary  in  this  presence  to  draw 
attention  to  the  fact  that  modern  observa- 
tions on  toxaemia  have  practically  debarred 


6o4 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


chloroform  as  an  anaesthetic  in  many  cases  of 
labor.  Acute  acidosis,  acetonasmia,acetonuria, 
relaxation  of  the  uterus,  postpartum  hasm- 
orrhage,  have  all  followed  the  use  of  this 
anaesthetic.  At  one  time  considered  the  ideal 
anaesthetic  for  obstetrical  use,  it  is  now  in 
this  country  less  and  less  frequently  em- 
ployed. Diluting  with  cologne  of  good  quality 
makes  it  an  exceedingly  agreeable  mixture 
for  the  patient,  but  uncertain  in  action  and 
of  doubtful  value.  In  the  experience  of  the 
writer  the  combination  of  oxygen  and  ether 
has  proven  remarkably  successful  in  partu- 
rient women  suffering  from  cardiac,  respiratory, 
or  nephritic  conditions  which  formerly  de- 
manded the  use  of  chloroform.  The  writer  has 
recently  had  occasion  to  operate  upon  a 
number  of  tuberculous  women  in  various 
stages  of  pulmonary  tuberculosis,  and  has 
employed  this  anaesthetic  with  Httle  irritation 
and  good  after-results.  In  one  consumptive 
woman  whose  case  was  complicated  by  val- 
vular disease  of  the  heart,  abdominal  section 
proceeded  smoothly  and  the  patient  made  an 
uninterrupted  recovery.  It  is  the  practice  of 
the  writer  to  require  the  administration  of 
oxygen  with  ether  in  all  obstetrical  operations. 
The  subject  of  analgesia  and  anaesthesia  in 
labor  is  so  intimately  a  part  of  modern 
obstetrical  science  that  it  may  not  be  amiss 
to  call  attention  to  the  fact  that  modern 
obstetrical  diagnosis  has  considerably  limited 
the  indiscriminate  and  dangerous  use  of 
anaesthetics  during  labor.  Formerly  prolonga- 
tion of  labor  was  considered  a  valid  indication 
for  analgesia  and  anaesthesia,  but  in  some  of 
these  cases  accurate  diagnosis  was  wanting. 
The  patient  with  a  contracted  pelvis  and 
disproportion  might  be  drugged  for  several 
nights  and  days  in  the  belief  that  labor  must 
ultimately  proceed  successfully.  Finally,  the 
discovery  would  be  made  that  a  radical 
operation  was  necessary,  after  the  patient  is 
brought  to  face  this  problem  injured  by 
indiscriminate  analgesia  and  anaesthesia  to 
which  she  had  been  subjected.  So  the  indis- 
criminate use  of  drugs  in  labor  in  patients 
whose  toxaemia  had  not  been  recognized  has 
added  numerous  fatalities.  We  are  quite 
aware  of  the  danger  of  the  indiscriminate 
use   of  drugs,   such   as  ergot   and   pituitrin, 


especially  where  no  accurate  diagnosis  of  the 
conditions  present  has  been  made.  But  is 
there  not  an  equal  danger  in  the  indiscrim- 
inate use  of  drugs  to  produce  analgesia  and 
anaesthesia  when  an  accurate  diagnosis  of 
the  obstetrical  conditions  is  wanting? 

In  the  matter  of  diagnosis  nitrous  oxid 
and  oxygen  may  be  exceedingly  valuable. 
For  thorough  examination  of  nervous  pa- 
tients, for  minor  manipulations  or  the  intro- 
duction or  removal  of  gauze  packing,  or  the 
opening  of  a  breast  abscess,  or  for  other 
possible  conditions  where  a  brief  and  not 
complete  anaesthesia  is  necessary,  nitrous  oxid 
and  oxygen  may  be  of  great  value.  In  induc- 
ing labor  the  writer  is  accustomed  to  employ 
these  agents,  thus  enabling  him  to  dilate  the 
cervix  somewhat  with  the  gloved  hand,  to 
separate  the  membranes  from  the  lower 
portion  of  the  uterus  and  to  introduce  from 
one  to  three  bougies  without  resistance  and 
suffering  upon  the  part  of  the  patient. 

The  subject  of  analgesia  and  anaesthesia  is 
of  peculiar  value  to  the  obstetrician,  but  in 
the  consideration  of  anaesthesia  he  shares  with 
the  surgeon  the  study  of  modern  conditions. 
Unquestionably  the  administration  of  anaes- 
thesia is  properly  today  a  specialty  of  surgery 
in  all  its  branches.  The  modern  anaesthetizer 
should  be  prepared  to  use  nitrous  oxid  and 
oxygen,  ether  and  oxygen,  chloroform  with  or 
without  oxygen,  changing  if  necessary  from 
one  to  other  of  these  during  a  prolonged 
operation.  In  special  fields  of  surgery  the 
invention  of  special  apparatus  has  made 
anaesthesia  vastly  more  accurate  and  success- 
ful. In  obstetrical  anaesthesia  we  believe 
that  the  mother  is  of  too  much  importance  to 
be  given  to  the  average  trained  nurse,  or 
average  hospital  resident,  and  that  even  in 
spontaneous  parturition  the  services  of  a 
skilled  anaesthetist  should  be  demanded.  The 
remarkable  success  of  women  trained  for 
this  purpose  introduces  into  obstetrical  prac- 
tice an  element  which  is  agreeable  to  the 
patient  and  of  great  value  to  the  physician. 
The  patients  should  be  assured  when  they 
engage  their  physician  that  especial  attention 
will  be  given  to  the  lessening  of  suffering  and 
the  avoidance  of  nervous  exhaustion.  They 
should   be   promised   such   relief   as   modern 
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obstetrical  science  affords,  but  the  physician 
should  insist  that  he  or  his  anaesthetist 
should  decide  upon  the  agent  to  be  employed. 
Economically  speaking,  this  will  increase 
the  cost  of  parturition,  but  this  will  be  more 
than  compensated  by  the  lessened  exhaustion 
of  the  mother,  her  more  prompt  recovery,  the 
lessening  of  hospital  days,  and  a  better  re- 
sumption of  domestic  or  other  economic 
duties.  For  the  obstetrician,  analgesia  or 
anaesthesia,  as  skillfully  given,  make  for  more 
accurate  diagnosis  during  labor  and  for  the 
successful  management  not  only  of  spon- 
taneous and  normal  parturition,  but  of  com- 
plicated conditions. 


It  is  a  familiar  fact  that  recovery  from 
parturition  is  greatly  delayed  by  exhaustion 
during  labor.  In  this  regard  modern  analgesia 
and  anaesthesia  is  one  of  the  greatest  advances 
made  by  modern  obstetrical  science. 

One  must  not  forget  the  considerable  foetal 
mortality  and  morbidity  produced  by  pro- 
longed birth  pressure  and  by  unregulated  and 
violent  expulsive  efforts.  The  danger  of 
asphyxia  to  the  foetus  during  labor  by 
analgesia  and  anaesthesia  is  vastly  less  than 
the  danger  of  cerebral  or  other  haemorrhage 
from  birth  pressure,  and  the  avoidance  of 
this  latter  complication  is  greatly  enhanced 
by  obstetrical  analgesia  and  anaesthesia. 


THE  TREATMENT  OF  ABORTION^ 

By  D.  S.  HILLIS,  M.D.,  F.A.C.S.,  Chicago 


NO  question  in  the  field  of  pathologi- 
cal obstetrics  has  caused  more  con- 
troversy than  that  of  the  treatment 
of  abortion.  The  voluminous  literature  and 
the  large  number  of  investigating  committees 
abroad  and  at  home  testifies  only  too  well  that 
the  profession  has  nOt  come  to  a  definite  de- 
cision as  to  the  best  course  of  therapy. 

From  the  earliest  times  there  has  been  a 
division  between  those  who  advise  expectant 
conservative  care  and  those  who  insist  on 
operative  interference.  In  the  treatment 
of  infection  of  the  uterus  after  labor  at  term, 
there  has  been  a  decided  trend  toward  con- 
servatism. Each  puerpera  who  has  died 
as  a  result  of  vaporization,  the  use  of  sharp 
and  dull  curette  and  uterine  douche  has 
contributed  her  bit  to  this  slow  progress 
toward  better  things.  And  who  shall  say  she 
has  died  in  vain?  But  we  cannot  say  that 
there  has  been  an  equal  progress  in  the  ther- 
apy of  infected  abortions.  Although  it  seems 
that  the  specialist  in  obstetrics  is  tending  in 
the  direction  of  conservatism  in  both  post- 
partum infections  at  term  and  those  in  the 
earlier  months  of  pregnancy,  it  cannot  be  said 
that  the  opinion  is  by  any  means  unanimous. 
This  is  not  true  in  the  case  of  the  general  practi- 
tioner who,  imbued  with  the  present-day  spirit 


of  activity,  feels  that  he  must  do  something 
and  that  something  to  him  means  curettage. 

To  answer  this  question  I  undertook  the 
following  chnical  investigation.  I  do  not 
pretend  to  offer  anything  new  but  to  present 
a  series  of  cases  from-  the  clinic  of  the  Cook 
County  Hospital.  These  from  the  standpoint 
of  results  alone  seem  to  indicate  that  the  con- 
servative treatment  is  the  best. 

After  all,  the  true  test  of  a  therapy  is  result. 
When  the  field  of  bacteriology  opened  its 
gates  to  us,  many  felt  that  a  solution  could 
readily  be  worked  out  on  this  basis.  It  is 
needless  for  me  to  point  out  that  up  to  the 
present  time  a  therapy  based  on  bacteriolog- 
ical examination  of  the  vagina  and  uterus  has 
been  impractical  and  has  offered  no  results 
commensurate  with  the  amount  of  difficulty 
in  carrying  out  the  investigations.  In  addi- 
tion the  pathological  studies  of  the  uterine 
content  have  not  been  of  as  much  assistance 
here  as  abroad,  chiefly  because  of  the  great  diffi- 
culty in  securing  postmortem  examinations. 

I  believe  that  the  problem  in  the  treatment 
of  septic  abortion  is  very  much  like  that  which 
existed  in  the  case  of  appendicitis.  At  first 
the  mortahty  in  appendicitis  was  very  high 
and  the  comphcations  many,  but  with  the 
doctrine  of  operation  as  soon  as  the  diagnosis 
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is  made  the  mortality  in  this  disease  has 
greatly  diminished.  From  chnical  experience, 
not  laboratory,  we  have  learned,  therefore, 
that  since  the  cases  that  will  get  well  without 
operation  cannot  safely  be  selected,  the 
best  results  in  appendicitis  are  secured  by 
early  operation  in  every  case. 

Analogously,  since  we  cannot  select  the 
cases  of  septic  abortion  for  a  specific  therapy, 
is  it  better  to  curette  or  to  treat  expectantly? 
Granting  that  some  will  die  regardless  of 
treatment  and  that  some  are  worse  off  if 
curetted  and  others  if  let  alone,  will  a  greater 
number  receive  harm  by  being  curetted  or 
by  being  let  alone?  This  question  can  best 
be  answered  by  clinical  experience  with  the 
means  of  diagnosis  at  hand  at  present,  and  is 
one  of  the  problems  discussed  in  this  paper. 

As  might  be  expected  the  staff  of  the  Cook 
County  Hospital  has  for  years  had  among  its 
members  exponents  of  both  methods  of 
practice,  and  I  believe  still  has,  and  for  the 
purpose  of  comparing  results  of  the  two 
methods  in  this  hospital,  a  study  was  made  of 
200  cases  of  septic  abortion  taken  as  they 
appeared  in  the  files. 

All  of  the  200  cases  had  a  temperature  of 
100°  F.  or  more  on  the  day  of  admission.  They 
are  divided  into  a  group  of  100,  in  which  the 
uterus  was  emptied  artificially,  during  the 
febrile  period  and  as  soon  as  convenient  after 
admission,  and  a  similar  group  of  100,  in 
which  there  was  no  local  treatment.  The 
essential  features  are  noted  in  Tables  I  and  11. 

TABLE  I 


Number  of  cases 

Total  days  of  fever 

Average  days  of  fever  . . . 
Total  days  in  hospital .  .  . 
Average  days  in  hospital . 

Complications 

Deaths 

Percentage  mortality.  .  .  . 


TABLE  II. — COMPLICATIONS 


Curetted  Cases 

No    Local   Treatment 

Type 

No 

Type 

No. 

Sepsis. 

Parametritis 

Phlebitis 

Pelvic  cellulitis 

9 
3 
2 

Pelvic   abscess 

Sepsis  and  parametritis 

Salpingitis 

I 
I 
I 

Endometritis 

Peritonitis 

Salpingitis 

Ha-morrhage 

Total 

10 

Total 

■t 

The  tables  are  self-explanatory  and  show 
strikingly  that  the  cases  with  no  local  treat- 
ment (conservative)  had  fewer  days  of  fever, 
a  shorter  stay  in  the  hospital,  fewer  complica- 
tions and  a  lower  mortality. 

Bearing  in  mind  these  very  definite  con- 
clusions for  the  series  of  septic  cases,  I  decided 
to  run  a  second  series  of  so-called  non-septic 
cases  to  compare  the  results  of  active  and 
expectant  treatment  in  fever-free  cases.  The 
plan  of  procedure  will  be  briefly  explained. 

The  first  premise  was  that  all  septic  cases 
should  be  treated  expectantly  until  fever-free. 
Only  in  the  case  of  alarming  haemorrhage, 
dangerous  to  life,  should  the  uterus  be  emptied 
artificially  of  secundines.  In  the  septic  case 
no  operative  procedure  should  he  carried  out 
until  the  patient  has  been  5  days  fever-free, — - 
at  which  time  such  a  case  was  regarded  as  a 
non-septic  case.  If  such  patients  are  septic, 
at  least  they  enjoy  an  immunity  which  our 
clinical  experience  seems  to  show  permits  them 
to  be  curetted  with  impunity  and  with  a 
possible  shortening  of  the  convalescent  period. 
This  nominal,  highly-important  period  was 
determined  from  our  clinical  experience  in  the 
ward  by  6  months'  observation.  At  first 
curettage  was  done  after  3  days  of  normal 
temperature  but  in  not  a- few  cases  there  was 
an  alarming  postoperative  rise  in  temperature 
and  the  patient's  stay  in  the  hospital  was 
prolonged.  Experimentation  with  longer 
and  shorter  periods  of  normal  temperature  in 
cases  that  had  been  septic  showed  that  the 
five-day  limit  was  the  earliest  in  which  uni- 
formly good  results  could  be  obtained.  The 
premise,  mentioned  above,  of  treating  all 
septic  cases  expectantly  until  fever-free,  was 
of  course  based  upon  the  conclusions  drawn 
from  the  200  septic  cases  previously  analyzed. 

Our  further  procedure  follows.  Cases  were 
assigned  alternately  to  the  operative  and  ex- 
pectant treatment  lists,  when  the  diagnosis 
of  abortion  was  made.  Cases  on  the  operative 
list  were  curetted  when  there  was  profuse  or 
persistent  bleeding  or  when  it  was  very  evident 
by  examination  that  placental  tissue  was  re- 
tained. If  the  bloody  discharge  ceased  and  it 
was  evident  that  the  uterus  was  empty  and 
abortion  complete,  cases  on  the  operative 
lists  were  not  curetted  and  notations  were 
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accordingly  made  to  that  effect.  However, 
the  latter  cases,  though  treated  expectantly, 
were  not  transferred  to  the  list  of  expectant 
cases. 

Cases  on  the  expectant  list  were  treated  as 
such  unless  haemorrhage  was  very  profuse  or 
persistent,  when  they  were  curetted.  Nota- 
tions were  made  accordingly  and  the  cases 
though  curetted  remained  on  the  expectant  list. 

STATISTICS    OF    THE    CHECK    SERIES 

The  paritv  of  the  women  is  shown  in 
Table  III. 

TABLE  III. — -PARITY 


TABLE  V. ETIOLOGY  OF  ABORTIONS 


0 
6 
10 
16 

I 
10 
12 
22 

4 
9 
1.3 

3 

8 
6 
14 

4 

7 

II 

18 

5 
6 
8 

14 

6 
6 
3 
9 

7 
4 
3 
7 

8 

4 

2 

6 

II 
0 

I 
I 

12 
0 

I 
I 

r3 
0 

I 
I 

Total 

Active  List 

55 

Expectant  List 

67 

Total 

122 

It  appears  that  38  of  122  cases  or  31.14  per 
cent  were  parae  nought  or  one. 

The  distribution  of  the  cases  according  to 
the  period  of  gestation  is  shown  in  Table  IV. 


TABLE  IV.- 

—PERIOD 

OF 

GESTATION 

MONTH    or   PREGNANCY 

Total 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

? 

Active 
List 

7 

23 

12 

10 

0 

I 

2 

53 

Expectant 
List 

6 

21 

21 

12 

3 

4 

0 

67 

Total 

13 

44 

35 

22 

3 

5 

2 

122 

The  figures  indicate  that  77  of  122  abortions 
or  63.1  per  cent  occurred  between  the  second 
and  fourth  months  of  pregnancy. 

A  history  of  previous  abortions  was  se- 
cured in  35  per  cent  of  the  series.  The  average 
number  of  abortions  for  each  para  group  was 
about  the  same  and  the  average  period  elaps- 
ing from  the  time  of  abortion  to  admission  to 
the  hospital  was  5.67  days. 

In  68  cases  an  especially  careful  attempt 
was  made  to  determine  the  etiology  with  the 
results  shown  in  Table  V. 

The  spontaneous  column  included  those 
patients  in  which  history  and  examination 
were  negative. 


Spon- 
tane- 
ous 

Induced 

Self  or 

Criminal 

Associated 
Pathology 
or  Accident 

Total 

Active 
List 

20 

12 

3 

35 

Expectant 
List 

IS 

10 

8 

33 

Total 

35 

22 

II 

68 

Percentage 

51-47 

32.35 

16.17 

The  induced  or  criminal  group  included: 
instrumental  criminal  abortions  and  the  self- 
induced  by  catheter,  silver  wire,  metal 
bougie,  slippery  elm,  vaginal  douches,  qui- 
nine, etc. 

In  the  group  with  associated  pathology  or  a 
history  of  accident  there  was  noted:  fibroids 
uteri,  retroversioflexion,  hyperemesis  gravid- 
arum, syphilis,  acute  bronchitis,  excessive 
coitus,  blows  on  the  abdomen,  etc. 

The  figures  indicate  that  in  half  the  cases 
the  etiology  was  unknown.  The  percentage 
of  32.35  for  the  group  of  self-induced  and 
criminal  abortions  is  highly  important,  for 
this  type  of  patient  is  so  likely  to  be  infected 
beyond  the  secundines  and  in  or  beyond  the 
uterus  that  even  the  exponents  of  radical 
operative  treatment  could  not  hope  to  remove 
the  source  of  infection  by  the  curette.  In 
addition  this  class  must  necessarily  be  shut 
out  from  active  interference  and  is  the  group 
which  clinical  experience  has  shown  die. 
These  are  the  cases  which  furnish  our  mortality 
statistics  almost  in  toto. 

The  types  of  abortion  are  classified  in 
Table  VI. 

TABLE  VI. TYPE  OF  ABORTION 


Complete 

Percent- 
age 

Incomplete 

Percent- 
age 

Total 

Active 
List 

10 

18.18 

45 

81.81 

55 

Expectant 
List 

19 

28.3s 

48 

71.64 

67 

Total 

29 

93 

122 

Percentage 

23.77 

76.  22 

The  table  indicates  that  the  incomplete 
abortions  were  more  than  three  times  as  com- 
mon as  the  complete. 

The  temperature  on  admission  of  the  series 
fell  into  the  groups  in  Table  VII. 
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TABLE  VII. TEMPERATURE  ON  ADMISSION 


To   qS.S 

98.8  to  100 

100  and  above 

Total 

Active 
List 

20 

14 

21 

55 

Expectant 
I,ist 

27 

23 

17 

67 

Total 

47 

37 

38 

122 

Percentage 

3S.52 

30.32 

31.14 

We  note  that  61.46  per  cent  of  the  cases 
entered  the  hospital  with  a  temperature 
above  98.8°  F.  The  percentage  of  admissions 
with  a  temperature  above  100°  F.,  presum- 
ably with  infected  uterine  contents,  was  31.14. 

Of  the  55  cases  on  the  operative  list,  9  were 
not  curetted  (16.36  per  cent);  2  were  too 
septic,  dying  respectively  on  the  second  and 
fourteenth  days  after  admission;  7  had  no 
discharge  after  the  fifth  day  and  the  uterus 
was  evidently  empty. 

Of  the  67  cases  on  the  expectant  list  27  or 
40.29  per  cent  were  curetted  because  of  pro- 
fuse or  persistent  bleeding,  persistent  lochia 
rubra,  or  subinvolution  of  the  uterus. 

Five  septic  cases  that  were  discharged  not 
curetted  returned  because  of  the  resumption 
of  haemorrhage.  They  were  then  curetted 
and  did  not  return  again. 

TABLE  VIII. TOTAL  DAYS  OF  TEMPERATURE — 

ACTIVE  LIST 


Non- 
curetted 
Cases 

Curetted 
Cases 

Total 

Average 

Number 

of 
Cases 

9 

46 

55 

Days  of 

Temperature 

Total 

20 

IIS 

144 

2.(5/ 

Days  Temp, 
before  Operation 

— 

So 

— 

1-73 

Days  of  Temp . 
after  Ofjeration 

— 

35 

— 

0.76 

Average  days  of  temperature  of  the 
g  Ron-curettP(l  cases 

3.22 

EXPECTANT  LIST 


No. 

Days  of  Temperature 

Average 

27 

Curetted  Cases 

46 

1.70 

40 

Expectant  Cases 

107 

2.03 

67 

Total 

15? 

2.28 

of  the  cases  on  the  active  and  expectant  lists, 
the  former  being  slightly  in  excess  (2.61 :2.28). 
However,  it  is  interesting  to  observe  that 
the  expectantly-treated  cases  in.  each  group 
had  a  longer  course  of  fever,  thus : 
Active  list: 

Curetted  cases       2.49 
Expectant  cases    3.22 
Expectant  list: 

Curetted  cases       1.70 
Expectant  cases    2.93 
Of  the  122  cases  in  the  series  78  or  64  per 
cent  had  fever  at  some  time  during  their  hos- 
pital course,  the  proportion  being  greater  on  the 
active  list  (41  of  55 — expectant  Ust  37  of  67). 
The  effect  of  curettage  on  temperature  is 
given  in  Table  IX. 


TABLE  IX. EFFECT  OF  CURETTAGE- 

ACTIVE  LIST 

Cases  with  fever 

before  operation                  20 

Cases  with  no  fever 
before  operation 

Number  that  devel- 
oped fever  after  operation 

.A.verage  number  days 

Percentage 

I 

17 

17 

3 
66 

6.1 

To- 
tal 

Number  that  devel- 
oped fever  after  opera- 
tion                                      1 2 

Average  n'^mber 
da\'s                          2 .  08 

Percentage                 41.37 

IS 

Number  that  did  not 
develop  fever  after 
operation                               17 
Percentage                 58.62 

Number  that  did  not  de- 
velop fever  after    opera- 
tion 

Percentage 

82 

14 
35 

31 

Average  number  of  days  of  fever  for  the  entire  group 

o 

.76 

46 

The  figures  indicate  that  there  was  a 
tendency  on  the  part  of  the  patients  who  had 
fever  before  operation  to  have  fever  after 
operation  in  excess  of  those  who  were  fever- 
free  before  operation.  There  also  was  a  slight 
increase  in  the  average  number  of  days  of 
fever  in  those  with  pre-operative  temperature. 

The  days  of  lochia  rubra  as  observed  in 
the  hospital  are  given  in  Table  X. 

TABLE  X. LOCHIA  RUBRA ACTIVE   LIST 


We  note  that  there  was  no  marked  differ- 
ence in  the  average  total  days  of  temperature 


No. 

Days  of  Lochia  Rubra 

Average 

9 

Non-Curetted  Cases 

52 

5-77 

46 

Curetted  Cases 

240 

;.2i 

55 

Total 

202 

5  30 

EXPECTANT  LIST 

No. 

Days  of  Lochia  Rubra 

Average 

27 

Curetted  Cases 

198 

7-33 

40 

Expectant  Cases 

171 

4.27 

67 

Total 

369 

5.50 
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The  expectant  list  show  only  a  very  slight 
excess  in  the  average  days  of  lochia  rubra. 
Table  XI  shows  days  in  hospital. 

TABLE  XI. DAYS  IN  HOSPITAL ACTIVE  LIST 


No. 

Days  in  Hospital 

.\verage 

9 

Non-Curetted  Cases 

84 

9-33 

46 

Curetted  Cases 

421 

9-15 

55 

Total 

.SOS 

g.iS 

EXPECTANT  LIST 

No. 

Days  in  Hospital 

.\verage 

27 

Curetted  Cases 

280 

10.  S7 

40 

Expectant  Cases 

347 

S.67 

67 

Total 

627 

9-35 

There  was  practically  no  difference  in  the 
length  of  stay  in  the  hospital  of  the  patients 
on  the  two  lists.  They  w^ere  discharged  from 
the  hospital  usually  2  or  3  days  after  curettage. 

COMPLICATIONS    AND   MORTALITY 

There  were  only  two  instances  where  com- 
plications occurred,  which  were  associated 
with  or  the  result  of  hospital  treatment.  One 
case  was  a  bronchopneumonia  in  a  patient 
who  had  been  curetted  4  days  previously. 
She  made  an  excellent  recovery  and  was  on 
the  active  list.  The  other  woman  was  on  the 
expectant  list.  She  was  curetted  for  per- 
sistent bleeding,  following  a  self-induced  sep- 
tic abortion,  and  w^as  discharged  apparently 
well.  She  returned  in  6  days  with  a  para- 
metritis not  recognized  on  discharge. 

In  addition  there  were  two  cases  of  sepsis, 
both  patients  being  on  the  active  list.  One 
was  a  criminal  abortion,  the  woman  being 
moribund  on  admission  and  dying  within  36 
hours.  The  second  was  an  instance  of  self- 
induced  abortion.  The  patient  had  a  marked 
peritonitis  and  broken  cardiac  compensation 
on  admittance  and  died  on  the  fourteenth  day. 
Neither  was  curetted  in  view  of  circumstances. 

There  were  no  other  deaths  and  if  we  exclude 
above  cases  there  was  no  mortality  on  either  list. 

SUMMARY    OF    ESSENTIAL    FEATURES 

I.  A  series  of  200  cases  of  septic  abortion, 
divided  equally  into  those  curetted  and  those 
let  alone,  showed   strikingly   that   the   cases 


with  no  local  treatment  (conservative)  had 
fewer  days  of  fever,  shorter  stay  in  hospital, 
fewer  complications,  and  a  lower  mortality. 

2.  A  6  months'  clinical  study  showed  that 
no  operative  procedure  should  be  carried  out 
in  septic  cases  until  they  are  5  days'  fever-free, 
when  they  become  so-called  non-septic  cases. 

3.  A  study  of  122  cases  of  so-called  non- 
septic  abortions  showed : 

a.  That  63.11  per  cent  of  abortions  occur- 
red between  the  second  and  fourth  months, 
and  a  history  of  previous  abortions  was  se- 
cured in  35  per  cent; 

b.  That  32.35  per  cent  of  the  abortions 
were  self  or  criminally  induced  and  potentially 
septic ; 

c.  That  61.46  per  cent  entered  the  hos- 
pital with  a  temperature  above  98.8°  F.; 

d.  That  while  9  or  16.36  per  cent  of  the 
55  cases  on  the  active  list  did  not  have  to  be 
curetted,  27  or  40.29  per  cent  of  the  67  on  the 
expectant  list  had  to  be  operated  upon; 

e.  That  five  septic  cases  that  were  dis- 
charged not  curetted  returned  because  of  re- 
sumption of  haemorrhage; 

f.  That  there  was  no  striking  difference 
between  the  active  and  expectant  lists  in 
average  days  of  temperature,  lochia  rubra, 
and  stay  in  the  hospital; 

g.  That  there  were  only  two  complica- 
tions and  the  mortaHty  was  nil. 

CONCLUSIONS 

1.  Cases  of  septic  abortion  should  receive 
no  local  treatment  until  they  are  at  least  5 
days'  fever-free;  the  one  exception  being 
haemorrhage  that  threatens  life. 

2.  This  nominal  period  converts  a  septic 
case  into  a  so-called  non-septic,  which  has 
few'er  days  of  fever,  a  shorter  stay  in  the 
hospital,  fewer  complications,  and  a  lower 
mortaHty. 

3.  So-called  non-septic  cases  should  be  cu- 
retted as  a  routine  for: 

a.  40  per  cent  of  expectantly  treated 
cases  have  to  be  curetted, 

b.  Curettage  insures  an  empty  uterus  and 
prevents  subsequent  bleeding, 

c.  It  shortens  the  stay  in  the  hospital, 

d.  This  procedure  is  relatively  harmless 
in  comparison  with  the  good  it  accomplishes. 
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PREGXAXCY    COMPLICATED    BY    INFLUENZA  i 

By  SAMUEL  A.  DURR,  :\r.D.,  Chicago 


DURING  the  recent  recurrence  of  the 
I  influenza  epidemic,  there  were  53 
cases  of  acute  epidemic  respiratory 
infection  among  the  pregnant  women  in  Cook 
County  Hospital.  These  cases,  together 
with  a  similar  but  larger  group  reported  by 
W.  J.  Woolston  and  D.  O.  Conley,  form  the 
basis  of  this  paper. 

They  reported  lor  cases  observed  in  the 
same  hospital,  during  the  preceding  year. 
In  their  group,  52  or  51.4  per  cent  died,  and 
75  per  cent  of  the  patients  who  died,  suffered 
an  interruption  of  pregnancy,  either  abortion, 
premature  labor,  or  labor  at  term.  The  inci- 
dence of  abortion  among  those  who  recovered 
was  42  per  cent,  somewhat  less  than  in  the 
cases  who  died,  but  still  considerably  larger 
than  we  have  observed  this  year.  In  their 
group,  no  effort  was  made  to  classify  the 
patients  as  to  whether  or  not  there  were  any 
signs  of  pneumonia  complicating  the  in- 
fluenza. 

We  observed  two  distinct  types  of  cases: 
first,  those  of  uncomplicated  influenza,  the 
cHnical  picture  of  which  is  so  familiar  as  to 
need  no  elaboration;  and,  second,  influenza 
complicated  by  pneumonia.  Cases  present- 
ing typical  physical  signs  of  pulmonary 
consolidation,  with  leucocytosis  and  fast 
pulse,  instead  of  leucopenia  and  slow  pulse, 
as  in  typical  influenza,  together  with  marked 
dyspnoea,  cyanosis,  and  often  haemoptysis, 
were  considered  influenza  complicated  by 
bronchopneumonia.  The  division  into  two 
clinical  groups  was  made  because  of  the  mark- 
ed difference  in  mortality  and  morbidity  they 
showed. 

Among  the  2 1  cases  of  influenza,  there  was 
only  one  death,  which  gave  a  maternal 
mortaUty  of  4.1  per  cent.  The  patient,  a 
quintipara,  delivered  a  normal  baby  at  full 
term,  and  in  fairly  good  condition.  She  was 
extremely  toxic,  and  possibly  for  that  reason, 
labor  seemed  to  be  painless,  and  extremely 
rapid.  Following  delivery,  her  temperature 
rose  to  105°,  and  she  died  a  few  hours  later. 


None  of  the  other  cases  suffered  an  interrup- 
tion of  pregnancy,  and  all  of  them  recovered 
completely,  without  complications. 

Thirty-two  of  the  patients  had  influenza 
complicated  by  bronchopneumonia,  and  in 
this  group  the  results  were  very  much  worse. 
Twenty-six,  or  81.2  per  cent,  died,  and  7,  or 
21.9  per  cent,  delivered  either  at  term  or  pre- 
maturely. Three  of  the  patients  delivered 
babies  of  over  7  months'  gestation,  and  all  of 
these  children  lived.  Only  one  of  the  mothers 
of  living  children  recovered;  the  other  two 
succumbed  several  days  after  parturition. 
Complications  observed  were  2  cases  of  sup- 
purative pleuritis,  i  of  otitis  media,  and  i  of 
femoral  thrombosis. 

The  mortality  for  both  groups  was  50.9 
per  cent,  which  is  practically  the  same  as  in 
the  preceding  year  (51.4  per  cent).  The 
incidence  of  abortion  was  much  lower,  being 
only  15  per  cent,  as  compared  to  60  per  cent 
in  the  Woolston  and  Conley  report.  This 
may  be  explained  by  the  fact  that  the  patients 
more  fully  appreciated  the  gravity  of  their 
condition,  and  came  to  the  hospital  earlier 
in  the  course  of  the  disease.  In  this  connec- 
tion it  might  be  added  that  only  4  cases  of 
pneumonia  developed  in  the  hospital,  the 
other  28  having  had  unmistakable  evidence 
of  pulmonary  consolidation  on  entrance. 

The  cause  of  abortion  is  purely  speculative. 
It  might  be  due  to  foetal  death,  which  in  turn 
could  be  caused  by  direct  infection  of  the 
placenta  and  foetus,  by  toxaemia,  or  by  in- 
sufficient available  oxygen  in  the  maternal 
blood.  The  last  two  might  conceivably  cause 
strong  enough  contractions  of  the  uterus  to  ex- 
pel the  products  of  conception,  before  the  foetus 
died.  It  is  more  than  probable  that  continued 
exertion  on  the  part  of  the  mother,  such  as 
coughing,  is  of  some  importance.  In  a  post- 
mortem examination  of  a  still-born  foetus, 
there  were  no  gross  or  microscopic  evidences 
of  direct  infection,  either  in  the  placenta  or 
the  foetus.  A  postmortem  caesarean  section 
was  done  by  D.  S.  Hillis  upon  a  woman  who 


•Read  before  the  Chicago  Gynecological  Society,  April  23,  1920.      (For  discussion,  see  p.  632.) 
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died  of  pneumonia.  In  spite  of  the  fact  that 
the  foetus  was  delivered  within  2  minutes 
of  the  mother's  death,  the  foetal  heart  was 
not  beating,  and  all  efforts  at  resuscitation 
failed. 

The  earliest  cases  were  by  far  the  most 
severe,  and  the  gravity  of  the  new  cases 
decreased  steadily.  During  the  first  few  days, 
all  of  the  patients  either  died  shortly  after 
entrance,  or  were  desperately  sick,  so  that 
at  one  time  we  seriously  considered  the 
advisability  of  inducing  labor  in  all  cases 
where  the  foetus  was  viable,  not  only  to  save 
the  child,  but  possibly  increase  the  mother's 
chance  of  recovery,  by  giving  the  lungs  more 
room  in  which  to  expand. 


CONCLUSIONS 

1.  The  maternal  mortality  was  about 
the  same  as  in  the  epidemic  of  19 18-19. 

2.  The  mortality  and  morbidity,  while 
small  in  cases  of  influenza,  was  much  greater 
in  those  complicated  by  bronchopneumonia. 

3.  The  incidence  of  abortion  and  of  pneu- 
monia is  greatly  decreased  by  keeping  the 
patients  in  bed,  from  the  time  the  diagnosis 
is  made  until  recovery  is  complete. 

4.  Abortion  is  caused  by  toxaemia,  or  insuf- 
ficient available  oxygen  in  the  maternal  blood, 
with  physical  exertion  as  a  contributary 
factor. 

5.  The  virulence  of  the  epidemic  decreased 
steadily  and  markedly. 


PARASACCULAR  OR  SLIDING  HERNIA 

By  C.  H.  CRILEY,  M.D.,  Los  Angeles,  Califoenia 

Associate  Professor  of  Surgery,  University  of  Southern  California:  Junior  Surgeon,  Los  Angeles  County  Hospital 


PARASACCULAR  or  sliding  hernia  has 
been  referred  to  by  various  names  as 
extrasaccular,  parglissement,  and  ad- 
herent hernia  of  the  large  intestine.  The 
names  having  been  appKed  in  some  instances 
to  express  the  anatomical  position,  in  others 
to  express  the  probable  etiology. 

Some  of  the  best  descriptions  of  this  type  of 
hernia  have  been  given  by  Enghsh  and  Ameri- 
can surgeons,  notably  Weir,  Hotchkiss,  Car- 
nett,  Walton,  Moschcowitz,  and  Rockey. 

In  the  ordinary  types  of  abdominal  hernia, 
a  sac  or  pouch  of  peritoneum  is  forced  through 
a  weak  place  in  the  abdominal  wall.  Into  this 
sac,  ghding  freely  and  smoothly,  is  forced  a 
loop  of  intestine  or  omentum,  or  other 
viscera.  These  viscera  are  completely  re- 
ducible into  the  abdominal  cavity  without 
affecting  the  sac,  unless  compHcated.  How- 
ever, in  the  production  and  formation  of  an 
abdominal  hernia,  a  peritoneal  sac  is  not  ab- 
solutely essential.  Herniae  of  several  differ- 
ent viscera  without  peritoneal  sacs  have  been 
reported,  as  have  a  considerable  number  in 
which  the  sac  is  incomplete,  surrounding  the 
viscera,  partially,  or  on  one  side  alone.   These 


para-  or  extrasaccular  herniae  are  essentially 
and  fundamentally  different  from  an  ordinary 
hernia  which  has  become  adherent  to  its  sac 
by  inflammatory  adhesions  or  otherwise  (i). 

Of  the  cases  here  presented,  7  involved  the 
colon  or  large  bowel  in  some  portion,  and 
2  involved  the  bladder.  All  were  inguinal 
hernice,  6  appearing  on  the  left  side  and  3  on 
the  right.  The  six  cases  occurring  on  the  left 
side  were  quite  similar,  involving  the  fused 
portion  of  the  descending,  or  ihac,  colon  and 
differed  only  in  size  and  extent.  Before  op- 
eration these  herniae  all  appeared  to  be  of  the 
ordinary  inguinal  variety.  Upon  opening 
the  sac  the  content  of  the  small  bowel,  or 
omentum,  was  readily  reduced,  but  there 
remained  a  portion  of  large  bowel  which  could 
not  be  separated  from  the  sac  without  tear- 
ing. This  attachment  was  always  along  the 
posterior  wall  of  the  sac,  and  bleeding  was 
quite  profuse  when  torn. 

On  examination  it  was  found  that  the  her- 
nial sac  did  not  surround  the  large  bowel  but 
passed  over  it  anteriorly,  covering  approxi- 
mately one-half  or  two-thirds  of  the  cir- 
cumference, and  leaving  the  remaining  part 
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posteriorly  without  any  peritoneal  covering. 
The  relation  between  bowel  and  peritoneum 
is  identical  to  that  found  in  the  lumbar  region 
of  both  ascending  and  descending  colon,  where 
it  is  possible  to  do  a  colostomy  without  enter- 
ing the  peritoneal  cavity.  It  does  not  re- 
semble the  condition  found  when  the  com- 
pletely covered  sigmoid,  freely  movable  on 
its  mesentery,  drops  into  a  hernial  sac. 

In  one  case  of  right  sided  hernia.  Case  5, 
we  found  an  abnormal  type  of  fused  caecum 
and  appendLx  which  had  been  dragged  down 
into  the  posterior  wall  of  the  hernial  sac.  The 
caecum  normally  develops  as  a  pouching  or 
budding  outward  of  the  colon,  and  has  no 
mesentery  nor  direct  attachment  to  the 
abdominal  wall.  But  the  size,  relations,  and 
position  of  the  caecum  are  subject  to  con- 
siderable variations.  In  position  it  may  be 
arrested  at  any  point  along  the  course  of  its 
development  and  rotation ,  having  been  found 
frequently  high  up  under  the  liver  and  rarely 
as  far  around  as  to  be  under  the  spleen  (2). 
Likewise  excessive  rotation  and  development 
carries  it  entirely  beyond  the  pelvic  brim 
producing  an  excessively  mobile  caecum  float- 
ing in  the  pelvis.  This  latter  type  of  caecum 
is  a  fairly  frequent  content  of  hernia  but  does 
not  occupy  a  parasaccular  or  sliding  position. 

The  relation  of  the  ceecum  is  also  affected  by 
the  extent  to  which  the  fusion  continues  be- 
tween the  posterior  leaf  of  the  mesocolon  and 
the  abdominal  wall.  This  fusion  normally 
ceases  one-half  inch  above  the  ileocaecal 
junction.  In  this  case  the  fusion  had  con- 
tinued abnormally  low,  to  within  an  inch  of 
the  head  of  the  caecum  and  likewise  along 
the  meso-appendk  and  appendix  for  two- 
thirds  of  its  length,  so  that  these  structures 
were  without  peritoneal  covering  except  in 
front.  In  this  condition  they  were  herniated 
through  the  inguinal  canal  with  the  sac  lying 
entirely  anterior.  The  sac  was  opened  and 
some  adherent  omentum  easily  separated 
and  reduced.  The  posterior  sac  wall,  includ- 
ing the  caecum  and  appendix  and  continuous 
with  the  parietal  peritoneum,  was  dissected 
up  from  the  underlying  muscles  and  fascia. 
The  appendix  was  dissected  out  and  excised. 
The  freed  caecum  was  then  replaced  within 
the  abdomen  and  the  peritoneum  reduced  to 


normal  position  and  the  redundant  portion 
trimmed  away  and  sutured.  The  inguinal 
region  was  then  repaired  by  modified  Bassini 
technique,  and  the  patient  left  the  hospital  in 
good  condition. 

Moschcowitz,  in  discussing  these  herniae, 
describes  two  varieties:  one  in  which  the 
fused  caecum  is  dragged  downward  by  the 
attached  peritoneum  as  it  descends  into  the 
posterior  wall  of  the  sac;  another,  a  more  rare 
variety,  also  described  by  Tuffier  as  hernia  en 
bascule,  in  which  the  fused  or  uncovered 
portion  of  the  caecum  lies  over  or  adjacent 
to  the  internal  ring.  This  retroperitoneal  part 
is  then  forced  into  the  inguinal  canal,  and  as 
it  goes  through,  it  is  stripped  of  its  peritoneum 
entirely  just  as  a  glove  would  be  turned  and 
stripped  from  the  hand.  In  such  cases  there 
would  be  no  peritoneal  sac  at  all,  and  the  au- 
thors have  stated  that  it  is  rather  difiicult  to 
find  and  identify  the  various  anatomic  tis- 
sues and  structures  involved. 

It  is  generally  conceded  that  these  para- 
saccular and  extrasaccular  conditions  in  hernia 
are  at  least  in  part  due  to  a  sliding  downward 
of  these  fused  portions  of  the  large  bowel. 
The  explanation  of  the  condition  is  simplified 
if  we  remember  that  the  descent  of  the  testis 
is  in  reality  a  sliding  hernia  which  occurs  as  a 
normal  condition.  The  testis  originates  in 
the  genital  ridge  mesial  to  the  wolffian  body 
in  a  retroperitoneal  position.  In  the  later 
foetal  months,  it  descends  and  herniates 
through  the  inguinal  space  or  canal,  accom- 
panied by  a  peritoneal  process  or  sac  known 
as  the  vaginal  or  funicular  sac.  Dr.  White 
tells  me  that  this  sac  precedes  the  testis. 
However,  it  lies  entirely  in  front  of  the  testis, 
gradually  surrounding  it  somewhat  latterly 
to  form  the  tunica  vaginalis. 

If  we  substitute  for  the  testis  in  this  picture 
the  fused  or  partially  retroperitoneal  por- 
tions of  the  colon,  it  will  well  represent  the 
conditions  found  in  the  sliding  hernias  of  the 
large  bowel,  which  likewise  herniates  through 
the  abdominal  wall  with  a  peritoneal  pouch 
in  front  of  it.  In  two  cases  of  sliding  hernia 
of  the  bladder,  approximately  three-quarters 
of  an  inch  of  bladder  wall  had  been  dragged 
down  by  the  attached  peritoneum  into  the 
mesial  wall  of  the  hernial  sac. 
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From  a  diagnostic  standpoint  these  hernias 
present  nothing  unique.  It  has  been  fre- 
quently stated  that  this  type  is  hmited  to  the 
aged,  to  large  herniae,  and  to  those  of  long 
standing.  It  certainly  is  unsafe  to  conclude 
that,  therefore,  small  herniae  in  young  indi- 
viduals cannot  be  sliding  hernia  or  parasaccu- 
lar.  Four  of  the  cases  in  this  group  occurred 
under  the  age  of  42;  one  occurring  at  36,  one 
at  41,  one  at  39,  and  one  at  26  years  of  age. 

Difficulty  of  reduction  and  retention  has 
been  considered  a  probable  diagnostic  sign  of 
sHding  hernia,  and  is  present  in  a  majority  of 
cases.  However,  two  of  these  cases  had  no 
special  difficulty  in  that  way,  and  one  case, 
R.  D.,  boasted  of  his  abihty  so  perfectly  to 
retain  and  disguise  the  hernia  that  he  has 
been  able  to  pass  several  railroad  examina- 
tions before  being  rejected,  although  the 
hernia  had  been  present  over  15  years. 

Bismuth  enema  and  X-ray  have  been  used 
to  determine  the  presence  of  colon  in  the  her- 
nia but  does  not  give  any  information  as  to 
its  intra-  or  extra-saccular  position.  With  our 
present  means,  differential  diagnosis  must 
await  the  operation,  and  even  then  it  is  not 
easy  in  some  cases  to  identify  the  structures 
immediately.  Cases  are  reported  in  which 
the  colon  was  so  completely  without  sac  that 
it  was  opened  in  the  belief  that  it  was  the  sac 
(3).  Similar  cases  are  reported  regarding  the 
bladder. 

These  sliding  herniae  have  been  mistaken 
for  ordinary  herniae  with  adhesions.  The 
dissimilarity  between  parasaccular  and  ordi- 
nary herniae  is  conclusively  demonstrated  in  a 
study  of  the  embryologic  development  of  the 
parts  involved. 

In  the  early  weeks  the  coelom  or  abdominal 
cavity  is  formed  as  a  single  space  into  which 
the  abdominal  viscera  emerge  from  a  posterior 
position.  As  the  viscera  are  projected  into 
the  cavity  they  push  before  them  the  lining 
membrane  or  peritoneum,  which  covers 
them  on  their  ventral  surface  and  becomes  re- 
flected on  some  to  form  a  mesentery. 

By  the  seventh  week,  the  intestines  have 
grown  too  long  to  remain  straight  within  the 
abdominal  cavity  and  the  process  of  coiling 
begins.  The  colon  makes  almost  a  complete 
loop.    The  caecum  passes  upward  toward  the 


Fig.  I.  The  descending  colon  with  its  posterior  fusion  to 
the  abdominal  wall  has  slid  2.5  inches  through  the  hernial 
canal  in  or  behind  the  posterior  wall  of  sac.     Case  No.  3. 

spleen  and  the  cardiac  end  of  the  stomach, 
across  under  the  liver  and  down  to  its  final 
resting  place  at  the  level  of  the  sacro-iUac 
joint,  arriving  during  the  eighth  foetal  month. 
With  the  completion  of  this  progress  and  rota- 
tion, certain  changes  take  place  in  the  peritone- 
um forming  the  mesenteries.  First  the  trans- 
verse mesocolon  fuses  with  the  duodenum  and 
the  dorsal  wall;  and  the  mesentery  of  the 
duodenum  atrophies  and  becomes  obliterated, 
as  does  the  lower  part  of  the  central  mesentery. 
Next  the  dorsal  layers  of  the  mesenteries  to 
the  ascending  and  descending  colon  become 
fused  with  the  posterior  peritoneum  and 
atrophy  or  are  converted  into  connective 
tissue.  In  a  small  percentage  of  cases  this 
fusion  is  absent  or  incomplete.  This  fusion 
and  obhteration  of  peritoneal  tissue  is  not  a 
result  of  pressure  or  traumatism  as  has  been 
assumed  by  some.  It  is  as  much  a  part  of  the 
regular  embryologic  development  as  is  the 
bowel  rotation,  or  the  transitory  formation  of 
the  notochord,  the  bronchial  clefts  and 
arches,  or  any  other  of  the  definite  stages  in 
development. 

In  the  normal  or  usual  condition  there 
results  from  this  fusion  and  degeneration  a 
positive  and  permanent  fixation  of  these  por- 
tions of  the  colon  to  the  posterior  wall.    This 
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Fig.  2.  Abnormal  fusion  of  caecum  and  appendix  to 
posterior  abdominal  wall,  with  sliding  hernia.   Case  No.  5 

fixation  extends  from  the  iliocascal  region 
upward  to  the  point  where  the  transverse 
colon  crosses  the  duodenum.  Very  frequently 
the  fixation  extends  downward  affecting  the 
caecum  and  appendLx.  On  the  left  side,  this 
fusion  extends  from  the  splenic  flexure  to  the 
iliopectineal  line.  The  atrophy  and  de- 
generation of  these  layers  leaves  then,  over  this 
area,  only  a  single  layer  of  peritoneum  which 
represents  the  anterior  leaf  of  the  original 
mesocolon.  Beneath  this  in  the  areolar  tis- 
sue separating  it  from  the  abdominal  wall 
are  situated  the  nerve  and  blood  supply  to  the 
colon,  which  had  also  been  carried  along  in 
the  original  mesentery  by  the  growth  and 
rotation  of  the  bowel. 

The  position  and  relation  of  these  nerves 
and  vessels  are  of  the  utmost  importance  in 
cases  where  the  fused  colon  and  its  anterior 
layer  of  peritoneum  are  forced  down  into  the 
hernia,  as  these  nerves  and  vessels  are  carried 
along  between  the  colon  and  the  mesial  wall 
of  the  sac.  They  are  certain  to  be  seriously 
torn  by  extensive  attempts  to  free  the  sac 
from  the  fused  viscera,  and  cases  are  reported 
(4)  in  which  such  damage  resulted  in  faecal 
fistula  and  recurrence  of  the  hernia.    In  other 


instances,  it  has  been  necessary  to  resect  the 
involved  portion  of  the  bowel  (5). 

However,  these  nerves  and  vessels  can  be 
readily  stripped  up  from  the  posterior  abdom- 
inal wall  along  with  the  large  bowel  and  the 
posterior  part  of  the  sac.  This  stripping  or 
dissection  may  be  carried  upward  beneath 
the  peritoneum  for  any  desired  distance  and 
the  bowel  with  its  unharmed  nerve  and 
blood  supply  and  with  the  mesial  layer  of 
peritoneum  may  be  replaced  within  the 
abdomen. 

The  ordinary  type  of  hernia  in  which  the 
content  becomes  adherent  to  the  sac,  either 
by  inflammation,  pressure,  trauma,  or  other- 
wise, may  resemble  the  sliding  types  some- 
what, but  examination  will  reveal  several 
distinct  structural  differences.  Here  the  peri- 
toneal layer  or  sac  is  continuous  entirely 
around  the  adherent  viscera.  Separation  of 
the  adhesions  is  comparatively  easy,  and 
does  not  involve  tearing  the  main  nerve  and 
vascular  supply  to  the  viscera.  It  is  a  condi- 
tion in  which  a  freely  mobile  segment,  either 
small  bowel,  transverse  colon,  or  sigmoid, 
swinging  by  a  mesentery  has  become  ad- 
herent after  entering  the  sac. 

In  all  the  cases  whose  histories  follow,  we 
were  able  to  dissect  up  the  posterior  part  of 
the  sac  and  parietal  peritoneum  with  the 
attached  viscera,  from  the  underlying  abdom- 
inal wall  sufiiciently  to  replace  in  approximate- 
ly normal  position  without  severe  kinking. 
The  redundant  peritoneum  is  then  excised 
and  sutured;  and  the  inguinal  space  repaired 
in  the  usual  manner. 

In  two  cases  which  were  fairly  extensive 
with  considerable  parasaccular  bowel,  it  was 
found  when  the  bowel  was  replaced  that  a 
large  part  of  the  sac  was  necessarily  retracted 
along  with  it  to  be  replaced  on  the  posterior 
w^all  from  which  it  had  sUd  downward.  This 
left  but  a  small  amount  of  redundant  sac  to 
be  trimmed  away. 

The  operation  of  splitting  and  reversing  the 
sac  to  reconstruct  a  mesentery  as  has  been 
advised  by  Weir  (4),  Walton  (6),  and  others 
did  not  appear  to  be  suited  to  the  cases  on 
which  we  tested  it,  as  it  produced  in  them  a 
decided  constriction  and  torsion  of  the  blood 
supply. 
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Case  i.  January  i8,  1917.  Fred  S.,  a  waiter, 
age  42.  Previous  diseases  include  curvature  of  the 
spine  which  was  noted  when  he  was  27  years  of  age. 
Diagnosis  of  Pott's  disease  was  made  at  the  time 
and  extensive  treatment  including  the  use  of  braces 
was  continued  for  a  considerable  time  with  excel- 
lent results.  Six  years  ago  a  left  inguinal  hernia 
suddenly  appeared  as  a  result  of  a  heavy  lift. 
Increase  in  size  has  been  gradual,  and  at  present  it 
extends  well  down  into  the  scrotum.  It  was  always 
reducible  but  difficult  to  retain,  and  occasionally 
caused  slight  pain.  Constipation  has  been  obstinate 
ever  since  the  occurrence  of  hernia. 

Operation  at  County  Hospital.  Oblique  sac 
isolated  and  opened.  Content  was  a  loop  of  ap- 
proximately 3  inches  of  descending  colon  fused  with 
the  posterior  wall  of  the  sac  and  not  separable. 
Examination  showed  it  to  be  parasaccular  in  type. 
Redundant  portion  of  sac  removed  and  closed  by 
sutures.  Fused  portion  of  sac  and  parietal  perito- 
neum dissected  upward  away  from  the  posterior 
abdominal  wall,  until  the  attached  colon  could  be 
replaced  within  the  abdominal  cavity  without 
kinking  or  tension.  Closure  by  Bassini  technique. 
Examination  4  months  later  showed  the  repair  in 
excellent  condition  and  the  constipation  apparently 
cured. 

Case  2.  1917.  JMr.  J.,  age  65,  Methodist  Hos- 
pital, Dr.  Duffield's  case.  Left  inguinal  hernia  of 
15  years'  duration.  Increase  in  size  gradual  but 
progressive.  For  the  past  6  months,  it  has  been 
irreducible.  At  present  it  is  about  4  inches  in 
diameter. 

Operation  at  the  Methodist  Hospital  by  Dr. 
Duffield  and  Dr.  C.  H.  Criley.  The  sac  contained 
omentum  which  was  somewhat  adherent,  but  was 
easily  separated  and  reduced ;  and  a  loop  of  descend- 
ing colon  2.5  inches  of  which  was  in  a  parasaccular 
position  on  the  posterior  wall  of  the  sac.  The 
redundant  portion  of  sac  was  excised  and  the  open- 
ing sutured.  The  sliding  part  of  the  descending  colon 
and  the  posterior  parietal  peritoneum  stripped  up- 
ward until  the  colon  could  be  easily  replaced  with- 
out severe  kinking.  The  hernia  was  repaired  by  the 
modified  Bassini  technique.  Wound  infection  de- 
veloped with  breaking  down  of  most  of  the  repair, 
and  of  a  small  hernia,  1.5  inches  in  diameter,  re- 
curred at  the  lower  angle  of  the  wound.  This 
recurrent  hernia  was  repaired  on  February  26,  191 8, 
by  imbrication  of  muscles  and  aponeurosis  with 
kangaroo  mattress  sutures.  August  i,  1918,  re- 
currence at  the  lower  angle  of  the  wound  had  again 
taken  place. 

Case  3.  June  30,  1918.  Wm.  F.,  male,  age  69. 
Chief  complaint  was  bilateral  hernia  of  only  8 
months'  duration. 

Operation  at  the  County  Hospital,  Dr.  Kessler 
assisting.  Right  side:  an  ordinary  oblique  inguinal 
hernia  containing  some  omentum  was  easily  reduced 
and  repaired  by  the  Bassini  method.  Left  side: 
an  oblique  inguinal  hernia  containing  2  inches  of 
descending  or  iliac  colon  in  parasaccular  relation 


Fig.  3.  Diagrammatic  sketch  showing  the  partially 
extraperitoneal  relation  of  the  colon  to  the  hernial  sac. 

was  corrected  with  technique  similar  to  that  used 
in  Case  i.  Convalescence  was  normal  and  the 
patient  left  the  hospital  in  3  weeks,  apparently  cured. 

Case  4.  July  18,  1918.  Jose  S.,  male,  age  41. 
Previous  history  negative.  A  left  inguinal  hernia 
had  appeared  3  weeks  previously  from  severe  strain. 
It  was  of  moderate  size,  extending  about  1.5  inches 
below  the  external  abdominal  ring. 

Operation  at  the  County  Hospital.  Oblique  sac 
containing  2.5  inches  of  descending  colon  was  found 
in  parasaccular  relation.  Technique  was  used  similar 
to  that  in  Case  i.  Convalescence  was  normal,  and 
the  patient  left  the  hospital  cured  in  2  weeks. 
,»  Case  5.  August  i,  1918.  Warren  M.,  male,  age 
40.  "I  A  right  inguinal  hernia  of  one  year's  standing 
was  easily  reduced  but  difficult  to  retain.  Slight 
pain  frequently  from  pressure. 

Operation  at  the  County  Hospital.  An  oblique 
sac  contained  the  caecum  and  appendix.  Approxi- 
mately 0.5  inch  of  caecum  and  nearly  the  full  length 
of  appendix  were  parasaccular  in  position.  Much 
difficulty  was  encountered  in  dissecting  loose  the 
appendix  without  damaging  the  blood  and  nerve 
supply  to  the  caecum.  The  appendix  was  ligated 
and  excised  and  the  stump  buried  with  a  purse- 
string  suture.  The  posterior  peritoneum  and  attached 
caecum  were  then  dissected  upward  away  from  the 
posterior  wall  until  the  caecum  could  be  replaced 
in  normal  position.  The  redundant  sac  was  excised 
and  closed  with  sutures.  Repair  was  accomplished 
by  modified  Bassini  technique.  The  patient  left 
hospital  in  2  weeks,  cured. 

Case  6.  August  26,  1919.  W.  S.,  age  55.  Suf- 
fered from  a  hernia  of  the  right  inguinal  region,  for 
15  years. 


6i6 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


Operation  at  the  Methodist  Hospital,  Dr.  Linhart 
assisting.  A  direct  inguinal  hernia,  with  sac  very 
broad  at  base  and  practically  no  neck  was  found. 
A  small,  shriveled,  fibrous  appendix  was  removed 
through  the  incision.  In  isolating  and  examining 
the  sac  it  was  found  to  be  unusually  thick  on  its 
inner  wall  and  quite  fat.  Examination  continued 
within  the  peritoneal  cavity  revealed  a  pouch  of 
bladder  approximately  .75  inch  in  diameter  extend- 
ing into  the  inner  wall  of  the  hernial  sac.  The  sac 
was  ligated  one-half  inch  away  from  bladder  pouch 
which  was  then  inverted  and  held  until  the  muscles 
and  aponeuroses  were  closed  over  it  by  modified 
Bassini  technique.  The  patient  suffered  gas  pains 
on  the  following  day  but  thereafter  his  convalescence 
was  uninterrupted.  Examination  on  October  4 
found  condition  excellent. 

Case  7.  October  2,  1919.  R.  D.,  male,  age  50. 
Left  inguinal  hernia  24  years.  Moderate  distress 
was  sometimes  noticed  after  standing  for  some 
time.  Reduction  was  easy  and  his  ability  to  retain 
the  hernia  by  his  own  effort  was  remarkable,  having 
passed  several  strict  railroad  examinations  without 
detection  of  the  hernia. 

Operation  at  the  County  Hospital.  An  oblique 
hernia  containing  1.5  inches  of  descending  colon  was 
found  lying  behind  the  sac.  The  technique  used 
was  similar  to  that  used  in  the  preceding  cases. 
Condition  2  months  later  was  excellent. 

Case  8.  December  10,  1919.  Ben  S.,  male,  age 
62.     Left    inguinal   hernia    present    12    years   and 


easily  retained  by  truss.  Right  inguinal  hernia  of 
I  year  but  has  been  difficult  to  reduce  and  retain. 

Operation  at  the  County  Hospital,  Dr.  Lester 
assisting.  A  left  oblique  sac  contained  a  small  loop 
of  descending  colon  in  the  posterior  wall,  which  was 
replaced  with  its  attached  peritoneum  and  the  open- 
ing sutured  without  removing  any  of  the  sac. 
Repair  by  the  Bassini  method. 

A  right  oblique  sac  appeared  empty,  but  on  ex- 
amining a  rather  thick,  slightly  fat  fold  on  the  mesial 
wall  of  the  sac,  a  pouch  or  diverticulum  of  bladder 
was  found  extending  downward  about  one  inch  in 
the  wall  of  the  sac.  It  was  indentified  by  tracing 
through  to  the  bladder.  The  sac  was  successfully 
trimmed  away  a  full  half  inch  from  the  pouch,  and 
sutured.  The  bladder  pouch  was  then  inverted  and 
repair  finished  by  the  Bassini  technique.  On  the 
sixth  night  the  patient  had  a  nightmare,  got  out  of 
bed  and  walked  about  the  ward.  However,  he  left 
the  hospital  in  3  weeks  apparently  cured. 
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TWO  HUNDRED  FIFTY  OPERATIONS  ON  THE 
GALL-BLADDER  AND  DUCTS^ 

B\  EDGAR  R.  McGUIRE,  M.D.,  F.A.C.S.,  Buffalo,  New  York 


THAT  gall-stones  have  their  origin  in  a 
primary  cholecystitis  seems  to  be  one 
of  the  few  fairly  well  established  facts 
in  connection  with  biliary  disease.  Personally, 
I  have  always  held  to  the  view  that  the  in- 
fection is  invariably  haematogenous  in  origin 
and  is  not  the  result  of  direct  extension.  The 
role  played  by  metastatic  infection  in  the 
causation  of  many  diseases  is  gradually  be- 
coming clearer.  WTiether  we  accept  in  its 
entirety  the  work  of  Rosenow  with  relation 
to  the  selective  action  of  bacteria,  there  can 
be  little  question  that  most  obscure  infections 
are  metastatic  in  character.  I  presume  biliary 
infections  can  arise  from  any  hidden  focus 
but  probably  they  most  frequently  follow  an 
abdominal  infection,  particularly  an  infection 
in  the  appendix.  Since  I  have  appreciated  this 
fact  I  have  been  astonished  how  frequently  I 
have  found  a  diseased  appendix,  when  gall- 
stones are  present.  I  have  made  it  a  rule  to 
remove  the  appendix  in  every  case  of  gall- 
bladder disease  unless  there  is  some  definite 
contra-indication.  The  role  played  by  typhoid 
infection  has  received  rather  too  much 
emphasis.  At  most  it  is  not  a  causative 
factor  in  more  than  10  per  cent  of  cases 
and  probably  less.  It  does,  however,  illus- 
trate excellently  the  metastatic  production  of 
such  infections;  a  primary  lesion  in  the  in- 
testinal canal  infecting  the  bile  through  the 
blood  stream. 

The  most  frequent  organisms  found  are  the 
streptococci,  the  staphylococci,  colon  and 
typhoid  bacilli,  possibly  in  the  order  named. 
So  many  cultures  from  gall-bladder  stones 
remain  sterile,  it  is  very  difficult  to  secure 
accurate  statistics  regarding  the  bacteriology 
of  stones. 

In  nearly  every  clinic,  gall-stones  are 
almost  three  times  as  frequent  in  women  as 
in  men.  From  the  point  of  etiology,  this  is 
rather  difficult  to  explain.  Of  course,  we  have 
pregnancy,  pelvic  infections  and  perhaps  a 
more  sedentary  life,  as  possible  explanation, 


but  if  we  adhered  to  the  bacterial  origin  of 
gall-stones  it  is  difficult  to  see  how  these 
factors  play  such  an  important  role. 

The  diagnosis  of  gall-stones  is  usually  not 
a  difficult  procedure.  I  am  not  a  behever  in 
the  statement  that  a  large  percentage  of 
people  with  gall-stones  have  no  symptoms. 
Careful  histories  will  usually  show  that  these 
patients  have  had  a  mild  initial  infection 
and  a  prolonged  secondary  stage  in  which 
the  symptoms  are  largely  gastric  in  character. 
There  comes  a  time  sooner  or  later  when 
attacks  of  pain  of  varying  severity  occur  in 
the  right  upper  quadrant.  The  most  im- 
portant detail  in  the  diagnosis  is  a  careful, 
time-consuming  history.  This  should  begin 
with  the  initial  infection  and  follow  up  to  the 
present  attack,  step  by  step.  The  X-ray  is 
probably  second  in  importance  in  making 
the  diagnosis.  I  believe  its  greatest  value 
lies  in  the  negative  information  obtained;  it 
eliminates  other  causes  of  pain  such  as  gastric 
and  duodenal  lesions.  Duodenal  ulcer  with 
slow  perforation  at  times  very  closely  simu- 
lates gall-stone  disease.  Some  roentgenol- 
ogists claim  the  ability  to  determine  a  high 
percentage  of  gall-stone  shadows,  and  I 
firmly  believe  that  the  time  is  not  far  off  when 
gall-stones  will  be  almost  as  accurately 
diagnosed  by  the  X-ray  as  renal  stones  are 
today. 

Frequently  very  accurate  information  may 
be  obtained  from  the  duodenal  tube.  By 
relaxing  the  sphincter  of  Oddi,  bile  from  the 
common  duct  can  be  obtained  and  this  find- 
ing is  very  valuable  in  all  cases  where  any 
infection  is  present  in  the  duct.  Of  course,  in 
stones  confined  to  the  gall-bladder,  the  bile 
is  frequently  sterile,  and  httle  help  will  be 
obtained  in  such  instances.  While  the  same  is 
frequently  true  in  common  duct  stones,  there 
is  usually  a  time,  however,  when  careful 
observation  will  show  a  rise  in  temperature, 
if  only  for  a  few  hours,  possibly  slight  jaun- 
dice, and,  if  the  duodenal  tube  collects  the 
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bile  immediately  following,  it  will  show 
evidence  of  infection.  We  are  too  prone  to 
look  upon  the  common  duct  stone  as  com- 
pletely obstructing  the  flow  of  bile,  and  this 
is  rarely  the  case.  When  a  stone  engages  in 
the  common  duct,  the  duct  invariably  dilates, 
and  very  soon  this  stone  is  floating  in  the 
stream  —  thereby  allowing  free  drainage  of 
bile.  Persistent  jaundice  due  to  stone,  occurs 
only  when  a  large  stone  becomes  engaged  in 
the  ampulla,  or  when  many  stones  actually 
block  the  duct.  Some  of  the  cases  with  small 
stones  in  the  common  duct,  are  almost  free 
from  symptoms,  and  this  has  given  rise  to 
the  name,  ''the  silent  common  duct."  The 
name  is  quite  theatrical,  but  if  one  really 
listens  carefully,  it  is  usually  not  silent  — 
merely  indistinct. 

In  the  treatment  of  these  lesions  it  is  dif- 
ficult to  lay  down  hard  and  fast  rules,  as  so 
much  depends  upon  our  subsequent  knowl- 
edge. For  instance,  if  Rosenow's  work  proves 
to  be  correct,  and  I  believe  it  will,  that  the 
infection  is  in  the  wall  of  the  gall-bladder, 
and  not  confined  to  the  mucous  membrane, 
then  the  surgeons  of  the  future  will  be  com- 
pelled to  do  a  cholecystectomy  in  nearly  all 
cases  of  stones  in  the  gall-bladder.  When  one 
sees  at  autopsy  on  a  case  of  cholecystitis  in 
an  animal,  the  swollen  oedematous  gall- 
bladder, it  is  a  revelation.  It  would  seem  as 
though  the  infection  must  have  penetrated 
all  coats  of  the  gall-bladder.  If  this  is  correct, 
we  cannot  hope  to  cure  the  disease  by  drainage 
of  the  inside  of  the  gall-bladder.  I  have  no 
doubt  that  in  most  instances,  after  the  stones 
have  been  removed  and  drainage  instituted, 
the  disease  subsides,  but  the  primary  elements 
of  infection  still  remain,  the  exciting  cause  of 
future  stones.  Again,  if  tying  off  the  cystic 
duct  acts  in  establishing  a  permanent  drain- 
age of  the  common  duct,  it  means  that  even 
in  common  duct  stones  and  in  chronic  pan- 
creatitis, the  operation  of  choice  is  cholecys- 
tectomy. Judd  and  Mann  have  done  con- 
siderable work  to  ascertain  the  effect  of  tying 
off  the  cystic  duct.  The  resistance  of  the  valve 
of  Oddi  produces  a  dilatation  of  the  common 
duct.  This  continues  until  the  pressure  of 
the  small  biliary  radicals  in  the  liver  and  that 
from  the  walls  of  the  common  duct,  force  the 


valve  to  give  way.  When  the  pressure  is 
finally  equalized,  there  is  more  or  less  con- 
tinuous flow  of  bile  from  the  common  duct 
into  the  duodenum.  This  is  an  exceedingly 
important  point,  and  should  actual  expe- 
rience show  it  to  be  clinically  true,  it  will 
mean  that  cholecystectomy  offers  not  only  a 
more  efficient  method  of  drainage,  but  also 
gives  us  the  added  advantage  of  draining 
the  bile  into  the  duodenum,  instead  of  into 
a  bottle. 

There  can  be  no  doubt  that  many  cases 
are  not  reUeved  by  simple  drainage  of  the 
gall-bladder.  Any  one  who  has  seen  these 
cases  reopened,  and  has  seen  the  dense  ad- 
hesions between  the  gall-bladder  and  sur- 
rounding structures,  will  wonder  why  more 
patients  do  not  have  pain.  Temporary  ob- 
struction must  occur,  which  prevents  easy 
filling  and  emptying  of  the  gall-bladder,  and 
the  failure  of  cholecystostomy  permanently 
to  reUeve  the  patient  is  a  problem  which  it  is 
exceedingly  important  to  settle.  In  my  own 
series  there  were  15  cholecystostomies  —  4 
originally  operated  upon  by  me,  and  11  by 
other  surgeons  —  that  later  necessitated 
cholecystectomy.  Of  these,  6  contained 
stones  at  the  second  operation,  but  as  2  of 
these  had  stones  in  the  cystic  duct,  I  am 
satisfied  that  they  were  overlooked  at  the 
previous  operation.  The  remaining  4,  how- 
ever, were  done  by  good  men,  and  as  the 
stones  were  in  the  gall-bladder,  they  must  be 
considered  as  cases  of  true  recurrence  of 
stone.  In  one  instance  the  patient  was 
originally  operated  upon  by  one  of  the  best 
men  whom  I  know,  and  yet,  2  years  later,  I 
removed  over  two  hundred  stones  from  this 
patient's  gall-bladder.  These  cases  are  al- 
most invariably  cured  by  cholecystectomy. 
The  old  operation  of  sewing  the  gall-bladder 
to  the  abdominal  wall,  certainly  ought  to  be 
abandoned,  and  while  properly  invaginating 
the  peritoneal  coat  and  dropping  the  gall- 
bladder back  into  its  normal  position  is  less 
objectionable,  in  my  hands  it  has  not  been 
nearly  as  successful  in  permanently  relieving 
these  patients,  as  cholecystectomy. 

When  a  stone  is  lodged  for  any  length  of 
time  in  the  cystic  duct,  its  removal  is  followed 
by  ulceration   and   contraction,   and   finally 
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stricture.  The  telltale  clear  mucus  without 
bile,  is  positive  evidence  of  obstruction  to  the 
cystic  duct,  whether  it  is  present  at  operation 
or  comes  on  later,  following  cholecystostomy. 
Cholecystectomy  is  imperative  in  every  case 
of  stone  in  the  cystic  duct.  In  common  duct 
stones  the  problem  is  not  so  simple.  Reason- 
ing in  a  similar  way,  stone  in  the  common 
duct  ought  to  be  followed  by  stricture,  and 
if  so,  the  gall-bladder  ought  to  be  left  for  an 
anastomosis  with  the  duodenum,  so  the  bile 
could  pass  around  the  stricture.  Courvoisier's 
law  —  that  obstruction  inside  the  duct  gives 
a  contracted  gall-bladder  —  is  probably  true 
in  about  85  per  cent  of  cases.  The  reason  is, 
of  course,  plain,  because  before  the  stones 
reach  the  common  duct  they  have  produced  an 
old  contracted  gall-bladder.  So  the  argument 
does  not  hold  good  for  common  duct  stones: 
first,  because  the  common  duct  always  dilates, 
making  ample  room  for  the  stones,  so  con- 
traction does  not  occur;  and  secondly,  even 
though  it  did,  an  old  contracted  gall-bladder 
could  not  be  used  for  an  anastomosis. 

The  conditions  described  are  not  always 
present.  In  cases  of  stone  in  the  common 
duct  with  a  fairly  normal  gall-bladder,  one 
might  consider  a  simple  cholecystostomy,  but 
since  we  find  a  diseased  and  contracted  gall- 
bladder in  85  per  cent  of  these  cases,  even 
here,  cholecystectomy  is  the  operation  of 
choice.  One  must  learn  to  palpate  the  com- 
mon duct  accurately  so  that  he  can  be  positive 
whether  stones  are  present  or  not.  In  some 
instance  it  may  be  necessary  to  open  the 
common  duct  and  introduce  a  probe  or  finger, 
positively  to  determine  the  presence  or  ab- 
sence of  stones,  but  I  think  stones  can  be 
detected  in  most  instances  by  introducing  the 
finger  into  the  foramen  of  Winslow,  and 
milking  the  duct  between  the  fingers. 

I  always  drain  in  the  presence  of  stone  in 
the  common  duct.  Usually  a  catheter  with 
an  open  end  is  introduced  into  the  hepatic 
end,  and  fastened  with  catgut.  I  also  try  to 
plug  around  it  with  oil  silk,  to  prevent 
leakage.  All  drains  are  removed  early,  the  oil 
silk  in  24  hours,  the  catheter  as  soon  as  the 
catgut  sutures  will  permit  —  usually  5  or  6 
days.  I  have  never  seen  stricture  of  the 
common  duct  follow  these  operations. 


Recently  I  have  analyzed  all  the  gall- 
bladder cases  of  which  I  have  accurate  record. 
There  were  sHghtly  more  than  252  operations, 
of  which  117  were  cholecystostomies,  and  135 
were  cholecystectomies.  Every  case  dying 
in  the  hospital  was  considered  an  operative 
death.  In  the  117  cholecystostomies,  there 
were  7  deaths,  5.9  per  cent  mortality;  and  in 
the  135  cholecystectomies  there  were  6 
deaths,  a  mortahty  of  4.4  per  cent.  In  my 
earlier  work,  cholecystostomy  was  used  in 
such  favorable  cases  as  uncomplicated  gall- 
stones and  cholecystitis  without  stones,  but 
in  later  years  all  these  were  treated  by 
cholecystectomy.  The  mortality  in  each  of 
these  procedures  will  depend  largely  upon 
what  operation  is  used  in  the  complicated 
cases  —  as  those  deeply  jaundiced,  perfora- 
tion with  or  without  walling  off,  and  cancer 
of  the  pancreas.  Perforations  produce  an 
estimated  mortality  of  ^^  per  cent.  This 
does  not  seem  possible,  but  it  was  true  in  my 
cases,  and  Deaver  mentions  the  high  mortality 
due  to  perforations  in  a  large  series  of  cases. 
Cancer  of  the  pancreas  in  my  hands  has  a 
very  high  mortality,  if  the  patients  are  allowed 
to  stay  any  length  of  time  in  the  hospital. 
The  duration  of  life  in  cancer  of  the  pan- 
creas following  drainage  is  short,  and  I  doubt 
the  advisability  of  any  operative  procedure 
except  where  the  diagnosis  is  in  doubt.  One 
hesitates  positively  to  condemn  a  deeply 
jaundiced  patient  without  exploration,  be- 
cause the  difficulty  of  diagnosing  between 
cancer  of  the  pancreas  and  stone  in  the 
common  duct  is  sometimes  quite  marked. 
Where  one  is  satisfied  of  the  diagnosis  of 
cancer  of  the  pancreas,  however,  I  am  of  the 
opinion  that  the  patient  lives  longer  without 
surgery.  The  cancer  cases  were  all  treated  by 
simple  drainage  which  explains  the  high 
mortality  of  cholecystostomy.  Of  the  7 
deaths,  4  were  due  to  cancer  of  the  pancreas, 
leaving  3  deaths  to  other  causes;  perforation, 
or  one  case  where  acute  peritonitis  had 
already  been  established,  common  duct  stone 
in  a  very  old  man  with  damaged  kidneys, 
and  presumably  angina  pectoris,  in  a  patient 
subject  to  attacks  of  this  malady,  although 
no  autopsy  was  allowed.  In  further  analyzing 
these  cases,  if  we  eliminate  cancer  of  the 
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pancreas  the  mortality  is  2.5  per  cent.  The 
case  of  spreading  peritonitis  was  hardly 
chargeable  to  cholecystostomy,  as  the  patient 
died  from  an  already  established  peritonitis. 
The  two  other  deaths  were  desperate  cases 
and  in  any  operative  procedure,  would 
probably  have  resulted  in  death. 

In  the  135  cholecystectomies  there  were 
6  deaths.  Two  of  these  were  due  to  per- 
foration with  walled  off  abscesses,  but  as 
stones  were  present  in  the  cystic  duct,  cholecys- 
tectomy was  imperative.  Both  of  these  cases 
died  of  pneumonia.  Of  the  others,  i  death 
was  due  to  pulmonar}^  embolism,  the  patient 
dying  on  the  twelfth  day  (autopsy).  One 
developed  intestinal  obstruction  on  the  seven- 
teenth day,  as  she  was  ready  to  leave  the 
hospital,  but  refused  further  operation.  One 
died  in  12  hours,  with  a  very  rapid  pulse  and 
oedema  of  the  lungs.  The  abdominal  wound 
was  opened  after  death,  but  it  revealed  no 
cause  of  death,  and  a  complete  autopsy  was 
not  allowed.  The  last  i  died  on  the  fifth 
day,  cause  of  death  unknown,  as  no  autopsy 
was  allowed,  but  death  was  probably  due  to 
peritonitis. 

The  mortality  in  operation  upon  the  biliary 
tract  is  largely  due  to  such  complications  as 
perforation  with  abscess,  jaundice,  and  malig- 
nancy. If,  for  instance,  we  view  these  cases 
in  another  way,  we  find  there  were  196 
cases  where  the  disease  was  confined  to  the 
gall-bladder.  In  these,  there  were  4  deaths, 
a  mortality  of  2.0  per  cent.  In  uncom- 
plicated stone  in  the  cystic  duct  there  were 
28  cases,  with  i  death,  or  a  mortality  of  3.5 
per  cent.  There  were  20  cases  of  stone  in  the 
common  duct,  with  i  death,  a  mortality  of 

5  per  cent.  In  perforation  with  spreading 
peritonitis  and  walled  off  abscess,  there  were 

6  cases,  with  2  deaths,  the  mortality  jumping 
to  7,7,}^  per  cent,  while  in  cancer  of  the  pan- 
creas, the  mortahty  was  50  per  cent.  This 
would  seem  to  be  a  very  appealing  argument 
in  favor  of  operation  at  a  time  when  the 
disease  is  confined  to  the  gall-bladder.  A 
surgeon  with  a  high  percentage  of  cystic  and 
common  duct  stones,  is  unfortunate  in  his 
medical  friends,  as  they  haven't  learned  the 
necessity  of  early  operation,  when  the  disease 
is  limited   to  the  gall-bladder.     The  gospel 


of  early  operation  m  diseases  of  the  bihary 
tract  should  be  preached  with  the  same  en- 
thusiasm as  that  which  was  formerly  done  in 
acute  appendicitis. 

While  death  from  cancer,  pneumonia, 
pulmonary'  emboUsm,  angina  pectoris,  and 
intestinal  obstruction,  does  not  seem  to  be 
dependent  upon  operations  on  the  bile 
passages,  at  the  present  time  death  from  such 
cases  occurs  with  more  or  less  regularity,  and 
I  know  of  no  way  of  preventing  it.  Mortality 
records  are  uncertain  and  more  or  less  depend- 
ent upon  how  fortunate  one  is  in  escaping 
these  bad  pitfalls.  For  instance,  in  the  last 
53  cholecystectomies,  there  were  no  deaths, 
and  while  this  is  partially  due  to  increased 
experience,  it  is  also  due  to  good  fortune  in 
escaping  many  of  the  complications  mentioned 
above.  In  any  large  series  of  cases,  however, 
these  apparently  unavoidable  deaths  do 
occur  with  definite  regularity,  and  must  be 
considered  in  accurately  estimating  the  death 
rate. 

WTiile  this  experience  is  not  large,  it  repre- 
sents over  252  patients,  all  of  whom  have 
been  pretty  thoroughly  studied.  In  spite  of 
this,  I  hesitate  to  speak  in  a  very  positive 
manner  regarding  the  two  operations :  cholecys- 
tostomy and  cholecystectomy.  There  has 
been  a  good  deal  of  misinformation  written 
regarding  both  operations,  and  it  has  become 
a  rather  delicate  subject.  I  realize  cholecys- 
tostomy is  probably  safer  in  its  immediate 
mortality,  but  it  is  not  so  safe  when  viewed 
from  the  ultimate  cure  of  the  patient.  Yet, 
if  it  became  general  knowledge  that  cholecys- 
tectomy were  the  established  procedure,  I 
am  fearful  of  the  mortality  in  the  hands  of 
the  inexperienced  operator.  Progress,  how- 
ever, can  only  be  obtained  by  definitely 
establishing  the  truth,  be  the  consequences 
what  they  may. 

In  the  hands  of  the  experienced  operator, 
the  morality  of  cholecystectomy  in  uncompli- 
cated cases  ought  not  to  exceed  2  per  cent. 
I  beheve  we  have  arrived  at  a  point  where  the 
mortality  in  each  of  these  procedures  is 
sufiiciently  low,  that  the  indications  for 
each  can  be  judged  on  its  merit.  It  is  no 
longer  just  to  dismiss  the  subject  by  saying 
the  mortality  is  too  great  in  cholecystectomy. 
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In  certain  instances  there  seems  to  be  special 
indications  for  biKary  drainage,  and  for 
many  surgeons  this  is  the  factor  deciding  in 
favor  of  cholecystostomy.  In  answer  I  would 
say:  (i)  Most  indications  for  bihary  drainage 
disappear  with  removal  of  the  gall-bladder. 
(2)  Ample  drainage  can  be  established  by 
a  tube  in  the  cystic  or  common  duct.  (3) 
Probably  a  very  efficient  drainage  is  estab- 
lished through  the  common  duct  when 
cholecystectomy  is  done. 

In  the  performance  of  cholecystectomy 
there  are  a  few  essentials  which  I  regard  as 
absolutely  necessary  to  success:  (i)  accurate 
dissection  of  the  cystic  duct  so  that  one  may 
see  it,  and  know  that  he  is  tying  it,  and  tying 
nothing  else;  (2)  absolute  control  of  haem- 
orrhage; (3)  complete  removal  of  stones  from 
both  the  cystic  and  common  duct;  (4)  in 
uncomplicated  cases  a  small  strand  of  oil 
silk  placed  down  to  the  cystic  duct;  (5)  in 
common  duct  stone,  a  tube  drain  inserted  in 
the  common  duct.  Many  may  question  the 
fourth  point,  but  I  have  seen  so  many  cases 
where  a  small  collection  of  bile  formed  around 
the  cystic  duct  —  probably  from  under  the 
surface  of  the  Hver  —  which  produced  a 
temperature  about  the  eighth  or  tenth  day, 
that  I  now  drain  every  case.  I  am  quite  sure 
also,  that  I  have  seen  less  disturbance  in  the 
chest,  since  draining  all  these  cases.  When 
these  details  are  carried  out,  I  do  not  think 
the  mortaHty  in  uncomphcated  cholecystec- 
tomy will  be  much  greater  than  in  simple 
appendectomy. 

From  my  own  experience,  I  am  quite  sure 
that  the  operation  of  cholecystectomy  has  not 
a  sufficiently  increased  risk  to  condemn  it 
for  that  alone,  as  is  frequently  done.  The 
question  has  to  be  decided  on  the  percentage 
of  ultimate  cures.  Judged  from  this  standard 
I  leave  it  to  all  unbiased  observers  to  decide 
which  is  the  operation  of  choice.  For  myself, 
the  percentage  of  cholecystectomies  has  in- 
creased yearly,  until  now  I  rarely  do  a 
cholecystostomy  in  the  presence  of  gall-stones 
in  any  locahty. 


CONCLUSIONS 

1.  All  gall-stones  have  their  origin  in  a 
primary  cholecystitis. 

2.  Typhoid  bacilli  is  present  in  only  7  to 
10  per  cent. 

3.  The  mode  of  transmission  of  the  primary 
infection  is  not  positively  determined.  I  am 
of  the  opinion  that  it  is  almost  always  carried 
by  the  blood  stream,  and  rarely,  if  ever,  by 
direct  extension.  It  is  probably  more  fre- 
quently associated  with  a  primary  lesion 
elsewhere  in  the  abdomen. 

4.  A  diseased  appendix  is  very  frequently 
present  when  stones  are  found  in  the  gall- 
bladder. It  is  probably  the  cause  of  the 
primary  cholecystitis  in  more  instances  than 
is  commonly  believed. 

5.  Gall-stones  are  rare  in  young  people. 
In  less  than  15  per  cent  was  the  patient  under 
thirty  years,  while  over  60  per  cent  occur 
between  the  age  of  30  and  50  years. 

6.  Jaundice  has  received  too  much  em- 
phasis as  a  diagnostic  symptom.  Probably 
when  the  primary  cholecystitis  is  present,  a 
goodly  proportion  have  a  mild  jaundice,  but 
it  is  slight  and  usually  forgotten.  Stones  in 
the  gall-bladder  or  the  cystic  duct  produce 
jaundice,  only  by  pressure  on  the  common 
duct,  or  by  associated  cholecystitis. 

7.  Attacks  of  pain  in  right  upper  quad- 
rant is  most  frequent  symptom  of  stones. 

8.  Cholecystectomy  is  the  operation  of 
choice  where  there  are  stones  in  the  gall- 
bladder or  cystic  duct.  It  is  probably  the 
operation  of  choice  where  stones  are  in  the 
common  duct,  if  one  is  positive  all  stones  have 
been  removed,  because  stones  in  the  common 
duct  are  so  often  associated  with  old  con- 
tracted gall-bladder. 

9.  The  mortahty  from  cholecystectomy  is 
now  sufficiently  low  so  that  decision  for  or 
against  the  operation  should  be  judged 
largely  by  the  percentage  of  ultimate  cures. 

10.  In  cancer  of  pancreas,  the  mortality  is 
so  high  that  operative  procedure  is  prohibitive. 
If  operation  be  done,  anastomosis  between 
gall-bladder  and  stomach  is  the  one  of  choice. 
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RETROPERITONEAL  SARCOMA 

By  HUGH  H.  TROUT,  M.D.,  F.A.C.S.,  and  GILBERT  E.  MEEKINS,  M.D.,  Roanoke,  Virginia 

Jefferson  Hospital 


THIS   article  deals  with  the  report  of 
two  cases  and  a  review  of  the  litera- 
ture upon  the  subject  of  retroperito- 
neal sarcoma  to  April  i,  1920. 

Case  i.  Mr.  S.  P.,  age  53;  resident  of  Roanoke, 
Virginia;  nationality,  American;  admitted  to 
Jefferson  Hospital,  January  20,  1920,  complaining 
of  a  "large  swelling  in  lower  abdomen.  " 

Present  illnesses.  Since  January,  1919,  patient 
has  been  annoyed  by  pains  in  abdomen,  which 
were  similar  in  character  to  those  preceding  a  bowel 
movement.  These  pains  always  occurred  at  night, 
usually  two  and  three  times  a  week  until  the  sum- 
mer of  the  same  year.  Patient  had  relief  by  going 
to  stool,  but  he  rarely  defaecated  at  these  periods. 
In  July,  1919,  he  noticed  a  small  swelling  about 
the  size  of  an  acorn,  one  and  one-half  to  two  inches 
below  the  umbilicus  and  in  the  mid-line.  This  was 
hard,  round,  and,  according  to  the  patient,  freely 
movable  under  the  skin.  At  this  time,  the  pains 
began  to  occur  in  the  day  time  as  well  as  at  night, 
having  approximately  the  same  intervals.  From  that 
time  until  his  admission  to  the  Jefferson  Hospital, 
the  swelling  has  rapidly  increased  in  size  and,  at 
present,  is  larger  than  a  cocoanut,  slightly  movable, 
hard  and  nodular,  but  not  attached  to  overlying 
skin.  The  pains  described  were  the  only  symptoms 
up  to  one  month  ago,  during  which  time  he  has 
steadily  lost  his  desire  for  food,  has  polyuria,  nyc- 
turia, is  extremely  constipated  and  has  lost  con- 
siderable weight  and  strength.  No  history  of 
trauma.  Habits  are  negative  except  that  the  patient 
drinks  six  cups  of  coffee  daily. 

Patient  had  mumps,  measles  and  chickenpox 
in  childhood. 

Eyes,  ears,  nose,  and  throat  are  negative. 

Examination  of  the  cardiorespiratory  system 
reveals  nothing  abnormal. 

The  gastro-intestinal  and  genito-urinary  tracts 
show  nothing  abnormal  except  for  present  illness. 

The  patient  had  heisserian  infection  at  age  of  17; 
he  denies  lues. 

Impression:  retroperitoneal  sarcoma.  (Figs,  i 
and  2). 

Operation  and  subsequent  course.  Patient  operated 
upon  January  21,  1920.  The  growth  was  found  to 
be  about  12  inches  in  its  largest  diameter,  firmly 
adherent  to  the  transverse  and  descending  colon 
and  sigmoid.  It  was  so  intimately  attached  to  the 
great  vessels  that  it  was  impossible  to  deliver  the 
tumor  complete.  However,  as  much  as  possible 
was  dissected  out,  the  sigmoid  and  transverse  colon 
cut  across,  and  the  growth  carefully  delivered. 
Patient  died  January  25,  1920. 


Pathological  examination.  Gross  description. 
Tumor  weighs  $%  pounds,  is  multilobular,  and  has 
cauliflower  appearance.  It  is  everywhere  covered 
with  pale,  smooth,  glistening,  and  firmly  adherent 
capsule.  Lobes  are  all  firm  in  consistency  and  no 
area  of  fluctuation  or  softening  can  be  found.  The 
transverse  and  descending  colons  are  firmly  attached 
to  anterior  and  left  lower  surfaces. 

On  sections,  specimen  when  cut  gives  feeling  as  if 
knife  were  cutting  through  gristle.  Internal 
structure  has  pale,  yellowish-gray  appearance. 
Content  is  everywhere  solid  and  multiple,  and 
minute  arborizations  are  visible  running  in  every 
direction;  these  having  no  orderly  arrangement. 
Throughout  section  are  areas  between  branchings 
and  larger  islands  elsewhere,  that  are  white  in  color 
and  firmer  to  touch  than  the  tumor  proper,  which 
gives  one  the  impression  of  a  hyaline  degeneration. 
Tumor  measured  i8J^  inches  in  greatest  and  13 
inches  in  smallest  diameter  (Figs.  3  and  4). 

Microscopical  examination.  Sections  show  branch- 
ing arrangement  of  spindle  shaped  ceUs,  bundles 
of  which  run  in  every  direction.  There  is  a  moderate 
amount  of  a  homogenous  intercellular  material  in 
which  there  are  but  few  blood-vessels  and  absolutely 
no  visible  cell  structure.  This  substance  stains 
faintly  pink  with  eosin,  undoubtedly  a  degenerative 
process.  Among  the  living  cells,  many  mitotic 
figures  are  present,  and  the  capillaries  are  quite 
numerous  all  having  a  fine,  delicate  lining  of  endo- 
thelial cells. 

Accidents  and  operative  history.  Fracture  of 
left  leg  in  1906. 

Patient's  mother  died  at  age  of  72  from  abdominal 
tumor  (?);  father  died  at  age  of  70,  from  paralysis; 
two  brothers  died  in  infancy;  four  sisters  living  and 
well;  one  brother  living  and  well.  No  familial 
history  of  tuberculosis  or  cancer  (?). 

Physical  examination.  On  admission,  tempera- 
ture 97.6°,  pulse  70,  respiration  18.  Average 
weight  150  pounds;  present  weight  133  pounds. 
The  patient  looks  emaciated  and  cachectic.  The 
skin  and  mucous  membrane  show  slight  anaemia. 
There  is  no  tenderness  over  any  of  the  sinuses  and 
antra.  The  pupils  are  equal  and  react  equally  to 
light  and  accommodation,  no  nystagmus,  no  con- 
junctival jaundice.  Ears  and  nose  are  negative. 
The  teeth  are  in  bad  condition;  over  half  of  upper 
and  lower  are  missing  and  the  remainder  show 
marked  pyorrhoea  alveolaris.  The  tonsils  are  present 
and  show  no  enlargement  or  infection.  Uvula  and 
pharynx  negative.  The  thorax  is  of  the  scaphoid 
type  with  nothing  unusual  present  over  surface. 
Respiration  is  equal  on  both  sides.  Point  of  maximal 
impulse  not  visible.  Heart,  point  of  maximal  im- 
pulse  located    in    fifth   interspace,    2    centimeters 
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Figs.  I.  and  2.     Retroperitoneal  sarcoma. 


inside  nipple  line.  There  is  no  enlargement  to 
the  right  or  left.  Sounds  are  clear  and  distinct 
at  apex  and  base,  there  are  no  murmurs,  shocks,  or 
thrills  present.  In  the  lungs  there  are  no  areas 
of  impairment  made  out  on  percussion.  Breath 
sounds  present  nothing  unusual  in  character 
throughout  both  lungs.    There  are  no  rales. 

With  patient  in  recumbent  position,  examination 
of  the  abdomen  shows  a  large,  well  defined  mass, 
which  is  movable  to  a  slight  degree,  is  visible — no 
abdominal  pulsation  noted.  Swelling  extends  from 
umbilicus  to  4  centimeters  from  symphysis  pubis, 
and  about  5  centimeters  to  right  and  left  of 
median  line  at  greatest  width.  It  is  about  the 
size  of  a  large  head  of  cabbage  and  gives  one  the 
impression  of  being  similar  to  a  6  months'  preg- 
nancy. On  palpation  it  is  found  to  be  rather  firm, 
nodular,  and  slightly  movable  under  the  skin, 
enough  to  assume  its  separation  from  the  skin. 
The  mass  can  be  palpated  laterally  as  far  down  as 
it  is  possible  to  feel  and  gives  one  the  impression  it  is 
attached  posteriorly.  No  pain  is  elicited  anywhere 
on  pressure  of  tumor  and  no  area  of  fluctuation  is 
felt.  The  intestines  are  palpable  to  right  and  left  of 
growth  and  on  anterior  lower  border  (Steele's 
observations).  It  is  dull  to  percussion  except  over 
lower  anterior  border  where  a  tympanitic  note  is 
elicited.  Auscultation  reveals  nothing.  The  liver, 
spleen,  and  kidneys  are  not  palpable,  and  there  is  no 
tenderness  in  any  abdominal  quadrant. 

The  external  inguinal  rings  on  both  sides  easily 
admit  index  finger,  and  a  definite  impulse  is  felt  on 
coughing.  Testicles  and  penis  negative.  The  upper 
extremities  are  negative;  the  lower  show  no  oedema. 

The  anterior  and  posterior  cendcal  and  the  in- 
guinal  and   femoral   glands   are   palpable,   but   no 


remarkable  enlargement  is  present.  Axillary  and 
epitrochlear  glands  are  not  palpable.  Knee  kicks, 
Achilles,  supinator,  biceps  and  triceps  reflexes  are 
present,  but  not  increased  or  diminished;  umbilical 
and  cremasteric  present  and  active,  Babinski,  not 
present. 

The  temporal,  brachial  and  radial  arteries  are 
palpable,  but  show  no  evidence  of  arteriosclerosis. 

Radial  pulse  is  regular  in  rate  under  good  tension, 
and  has  good  volume.  Blood  pressure,  systolic  140, 
diastolic  90. 

Examination  of  urine  shows,  color,  amber; 
reaction,  acid  to  litmus  paper;  specific  gravity, 
1.024;  albumin,  none;  sugar,  none;  bile,  none. 
Microscopic  examination  shows  epithelial  ceUs  and 
a  few  white  blood  corpuscles. 

Routine  Wassermann  examination  of  blood, 
negative.  Red  blood  corpuscles  4,000,000;  white 
blood  corpuscles,  12,400;  haemoglobin,  80.  Dif- 
ferential count,  polymorphonuclears,  76.3. 

Polymorphonuclear  basophiles,  .7;  polymorphon- 
uclear eosinophiles.  2  7 ;  large  h^mphocytes,  7.3 ;  small 
lymphocytes.  22 

Diagnosis.     Spindle  cell  sarcoma.    (Figs.  5  and  6). 

In  1904,  J.  Button  Steele  (i),  in  a  classical 
article,  reviewed  the  literature  on  retroperi- 
toneal sarcoma  and  collected  96  cases,  includ- 
ing those  under  his  personal  observation. 
This  review  was  his  second  paper  upon  the 
subject;  his  first  appearing  in  1900,  when  he 
reported  61  cases.  During  the  intervening  4 
years  he  collected  the  remaining  35,  some  of 
which  had  been  overlooked,  or  had  been  inac- 
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Figs.  3  and  4.     Gross  specimen  of  tumor 


cessible  to  him  at  the  time  of  his  first  sum- 
mary. The  others,  14  in  all,  except  5  of  his 
own  cases,  had  been  reported  by  various  men 
since  1900. 

Steele's  latest  article  is  undoubtedly  the 
best  review  of  this  subject  up  to  1904,  and, 
as  far  as  we  know,  still  retains  that  prestige. 
Briefly  stated,  he  drew  the  following  con- 
clusions : 

1.  Retroperitoneal  sarcoma  is  not  so  very 
unusual. 

2.  It  occurs  most  frequently  during  the 
first,  fourth,  fifth,  and  sixth  decades  of  life. 

3.  The  course  is  brief,  the  average  interval 
in  58  of  his  cases  was  eight  and  one-half 
months  between  the  time  of  their  first  detec- 
tion and  operation  or  death. 

4.  The  most  common  point  of  origin  is  the 
lateral  portion  of  the  abdomen,  and  the  right 
side  is  most  often  affected.  The  tumor  is 
usually  lobulated,  encapsulated,  and  prone  to 
degeneration  in  early  stages.  Metastases 
occurred  in  one-third  of  the  cases,  and  are 
most  often  found  in  the  Hver  and  lungs. 

5.  Symptoms  are  indefinite  gastric  dis- 
turbances, depending  upon  the  position  and 
size  of  tumor,  and  relation  thereto  of  the 
hollow  viscera  and  other  organs. 

6.  Point  of  most  value  in  diagnosis  of 
condition  is  relation  of  stomach  and  intestines 
to  growth.  The  only  characteristic  sign 
is  the  tendency  of  this  type  of  sarcoma  to 
degenerate  early  in  its  course. 

7.  Only  treatment  consists  in  early  sur- 
gical interference.     (It  will  be  remembered 


Steele's  article  was  written  before  radium 
had  been  tried  on  this  type  of  tumor,  and  his 
seventh  point  at  that  time  was  well  taken.) 

From  1904  up  to  the  present  time,  we  have 
been  unable  to  collect  from  the  literature 
but  10  cases,  which  had  undergone  operations, 
and  with  our  2  cases  a  total  of  12.  Two  of 
these  were  reported  by  Petron  (2)  in  1915. 
Walters  and  Hall  (3)  in  1907  reported  a 
retroperitoneal  sarcoma  of  Douglas'  pouch, 
and  Le  Conte  (4)  in  1908  reported  one  of  an 
undescended  testicle,  in  the  retroperitoneal 
region,  strangulated  by  a  twist. 

As  far  as  we  have  been  able  to  ascertain 
but  three  of  the  series  were  operated  upon 
successfully,  and  strangely  they  were  the 
largest  of  the  group  in  which  weights  were 
reported.  One  of  these  was  reported  in  191 2 
by  Duff  (5),  the  second  by  Bull  (6)  in  1919, 
and  the  third  operated  on  by  Trout  in  1906. 

Bull's  case  was  indeed  remarkable  because 
of  its  huge  size;  the  tumor  after  removal 
weighing  34  pounds.  Microscopical  examina- 
tion showed  it  to  be  a  myxofibrochondro- 
sarcoma.  The  patient  was  a  machinist  54 
years  old  and  had  the  usual  indefinite  abdom- 
inal pains,  beginning  10  years  before  opera- 
tion. The  tumor  became  palpable  the  sixth 
year.  Since  no  mention  was  made  in  Steele 's 
article  as  to  the  weight  of  any  of  his  reported 
cases,  we  beheve  this  to  have  been  the  largest 
one  thus  far  given  to  the  literature. 

In  1906  Trout  removed  a  retroperitoneal 
growth,  weighing  22  pounds,  from  a  woman 
42  years  old.     This  patient  was   last  heard 
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Fig.  5.     Low  power  photomicrograph  of  tumor 


from  in  August,  191 6,  when  she  was  appar- 
ently in  good  health,  with  no  signs  of  local 
recurrence  or  metastases.  A  microscopical 
diagnosis  of  spindle  celled  sarcoma  was  made 
at  the  time  of  operation,  but,  unfortunately, 
neither  the  slides  nor  specimen  is  available 
for  such  a  confirmation  as  is  now  desirable, 
especially  after  an  apparent  recovery  of  a 
rapidly  growing  mahgnancy.  The  duration 
of  this  growth  was  8  years,  with  a  rapid 
increase,  2  months  prior  to  operation. 

The  fact  of  the  largest  growths  having  giv- 
en the  best  prognosis  leaves  room  for  the 
conjecture  that  these  tumors  might  have  been 
removed  in  a  transitional  period,  when  a 
benign  growth  was  degenerating  into  a 
mahgnancy.  This  surmise  is  further  strength- 
ened by  the  fact  that  all  three  of  these  cases 
existed  over  a  period  of  years,  not  months, 
before  increasing  rapidly  in  size.  It  is  also 
possible  there  might  not  have  been  a  micro- 
scopical confirmation  of  the  operative  diag- 
nosis. 

The  other  cases  collected  were  reported  by 
Sheldon  and  Corbett  (7),  Munro  (8),  John- 
ston (9),  and  Balloch  (10). 

As  we  have  said  before,  we  believe  Steele 's 
article  is  still  the  premier  classic  upon  this 
subject  and  during  the  intervening  16  years 


Fig.  6.     High  power  photomicrograph  of  tumor. 

since  its  pubHcation,  nothing  new  has  been 
offered  that  would  in  any  way  alter  his  con- 
clusions. Regarding  his  seventh  point,  C.  F. 
Burnam,  of  Baltimore,  has  had  some  very 
remarkable  results  in  treating  sarcomata 
with  huge  doses  of  radium,  and  when  con- 
sidering the  universally  unsatisfactory  termi- 
nations of  the  definitely  mahgnant  retro- 
peritoneal tumors  after  operations  suffi- 
ciently extensive  to  remove  completely  the 
growth,  it,  indeed,  brings  up  the  question  if 
it  would  not  be  better  to  use  this  agent  either 
in  conjunction  with  surgery  (by  removing  the 
growth  as  far  as  condition  of  patient  and  the 
anatomical  consideration  will  permit  with 
safety  and  then  implanting  the  radium,  to  be 
withdrawn  through  a  tube  left  in  situ  after 
sufficient  dosage  has  been  obtained),  or  rely 
entirely  on  tremendous  doses  of  radium. 
Certainly  if  the  growth  is  clinically  malignant, 
as  evidenced  by  a  sudden  rapid  increase  in 
size;  the  condition  of  the  patient  not  good,  as 
is  usually  the  case;  and  one  is  able  to  obtain 
sufficiently  large  doses  of  radium,  then  we 
feel  the  surgeon  is  justified  in,  at  least,  trying 
this  method  before  resorting  to  surgery. 
Of  course,  when  used  with  surgery,  a  definite 
microscopical  diagnosis  is  possible  and,  while 
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such  is  always  more  satisfactory  to  the  sur- 
geon, there  are  instances  when  this  method 
of  obtaining  information  has  not  been  alto- 
gether gratifying  to  relatives  of  the  late 
patient. 

Our  only  disagreement  with  Steele's  con- 
clusions would  be  concerning  the  frequency 
of  such  growths.  We  have  noted  the  earHest 
case  reported  in  his  series  was  in  1832  (n). 
Our  12  with  his  96,  brings  the  total  up  to  108. 
Surely  108  cases  reported  in  the  literature,  at 
least  the  available  Hterature,  can  not  be 
considered  very  common. 

Again,  in  going  over  our  own  hospital 
records,  we  have  found  but  three  other 
admissions  for  retroperitoneal  sarcomata; 
these  three  were  all  found  to  be  inoperable. 

Therefore,  we  are  led  to  beHeve  this  condi- 
tion is  just  uncommon  enough  to  be  wrong- 


fully diagnosed  by  the  profession  at  large, 
and,  since  early  diagnosis  is  the  fundamental 
point  concerning  the  patient's  chances  of 
recovery  from  operation,  we  feel  this  article 
has  not  been  undertaken  in  vain  if  it  will 
keep  this  abdominal  possibiUty  before  the 
diagnostician's  mind. 
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AN  INSTRUMENT  FOR  THE  APPLICATION  OF  RADIUM  TO  TUMORS  OF 

THE  BLADDER 

By  WILLIAM  H.  WOOLSTON,  A.B.,  M.D.,  Chicago 


VARIOUS  instruments  and  methods  have 
been  devised  and  used  in  radiumtherapy 
as  applied  to  the  bladder.  It  is  unques- 
tionably true  that  the  application  of  radium  by 
some  method  other  than  through  a  suprapubic 
cystotomy  would  facilitate  matters  to  such  a 
degree  that  it  would  be  used  with  greater  safety 
to  the  patient  and,  therefore,  more  frequently  than 
it  is  at  the  present  time.  Radium  needles  have 
been  used  in  carcinoma  of  the  bladder  but  there 
is  the  risk  of  losing  the  needles,  and  the  method  is 
successful  only  when  the  needles  can  be  applied 
to  an  easily  accessible  tumor.  Lewis,  of  Baltimore, 
has  invented  a  very  ingenious  apparatus  for  the 
implantation  of  radium  emanation  points  and  has 
successfully  treated  tumors  of  the  bladder  in  this 
manner.  Some  surgeons  have  found,  however, 
that  a  slough  occasionally  develops  where  the  glass 
capsule  containing  the  radium  comes  in  contact 
with  the  tissues,  since  the  capsule  is  not  removed 
but  is  allowed  to  remain  in  the  tissues  permanently. 
By  the  use  of  the  instrument  which  I  shall 
describe,  the  radium  in  a  platinum,  silver,  or  gold 
capsule  may  be  attached  to  the  tumor  of  the 
bladder  through  a  direct  operating  cystoscope. 
It  is  allowed  to  remain  for  the  desired  length  of 


time  and  is  then  easily  removed  without  more 
discomfort  to  the  patient  than  is  experienced  in 
the  usual  cystoscopic  examination. 

The  capsule  is  made  of  platinum,  silver,  or 
gold,  preferably  of  platinum,  since  the  use  of  a 
dense  metal  permits  the  capsule  to  be  correspond- 
ingly thin.  The  end  of  the  capsule  has  the  clip  at- 
tachment made  of  a  watch  spring,  as  illustrated 
(Fig.  I  and  Fig.  2c).  Its  points  are  sharp  so  that 
they  grasp  the  tissues  firmly.  The  arms  of  the  clip, 
which  cross  each  other  forming  a  figure-of-eight, 
are  firmly  imbedded  in  the  end  of  the  capsule. 
When  drawn  into  the  forceps  the  closed  end  of 
the  figure-of-eight  is  compressed,  opening  the 
jaws  of  the  clip.  The  opposite  end  of  the  cap- 
sule resem])les  that  of  any  other  capsule  having 
a  screw  end  and  an  eyelet  for  the  attachment 
of  a  strong  silk  cord  or  fine  wire. 

The  forceps  used  to  attach  the  capsule  to  the 
bladder  wall  has  a  hollow  cylindrical  shaft  about 
14  inches  long  with  a  hollow  obturator  or  plunger. 
This  type  of  instrument  has  proven  to  be  most 
successful. 

Another  type  of  forcep  is  one  with  a  shaft  of 
small  diameter  to  the  end  of  which  is  screwed  a 
cylinder  about  i>2  inches  long  and  of  sufficient 


Fig.   I.      Photograph  of  cystoscope  showing  capsule  with  clip  attachment  by  means  of  which  the  capsule  is  held 
in  desired  position. 

627 


628 


SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


(yictuai  j/ze) 


Fig.  2.     Drawing  showing  the  technique  of  applying  radium  preparations,  a;  capsule  in  position,  b;  and  radium 
ontainer,  c. 


diameter  to  admit  the  capsule.  This  instrument 
does  not  obstruct  the  view  into  the  bladder  as 
much  as  does  the  one  of  larger  diameter  but 
it  is  more  difl&cult  to  use  because  the  shaft  must 
be  detached  in  order  to  insert  it  through  the  eye- 
piece of  the  cystoscope.  By  means  of  the  obtura- 
tor or  plunger  of  the  instrument,  the  capsule  is 
expressed  and  the  spring  clip  released,  the  latter 
grasping  the  tissues  as  it  closes.  WTien  the  clip 
is  attached  and  the  instrument  removed  the 
guide  of  silk  or  wire  running  from  the  capsule 
through  the  urethra  to  the  outside  is  fastened 
to  the  thigh  with  adhesive  until  the  radium  is 
taken  out. 

In  order  to  remove  the  capsule  the  guide  of 
silk  or  ware  is  threaded  through  the  obturator 
of  the  applicator  and  the  capsule  is  engaged  into 
the  end  of  the  instrument.  When  the  obturator 
is  withdrawn  and  traction  put  on  the  guide,  the 


capsule  is  led  into  the  forceps,  the  clip  is  com- 
pressed at  the  proximal  part  of  the  figure-of- 
eight,  its  jaws  are  opened,  and  the  tissues  released 
from  its  grasp. 

The  bladder  should  be  kept  distended  with  5 
or  6  ounces  of  sterile  water  while  the  radium  re- 
mains. If  this  is  not  done  the  walls  of  the  bladder 
will  fall  together  and  a  burn  may  develop  on  the 
normal  mucosa.  In  case  the  patient  urinates 
while  the  radium  remains  attached,  water  or 
boric  solution  should  be  instilled  at  once.  This 
is  an  advantage  over  the  application  of  radium 
through  a  suprapubic  cystotomy  in  which  case 
the  bladder  cannot  be  distended  and  its  walls 
kept  apart. 

This  instrument  can  be  used  only  through  a 
direct  operating  cystoscope.  In  the  female  a 
Kelly  cystoscope  makes  this  method  of  appHca- 
tion  very  simple.    The  capsule  may  be  attached 
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just  above  the  tumor  on  the  normal  mucosa  so 
that  the  capsule  itself  hangs  over  on  to  the  growth, 
or  attachment  may  be  made  to  the  tumor  itself 
if  it  is  large  enough.  Sufficient  capsules  to  cover 
the  entire  tumor  may  be  appUed  if  desired.  The 
guide  of  silk  thread  or  fine  wire  obviates  a  search 
for  the  capsule  and  is  necessary  to  engage  it  in 
the  instrument  upon  removal. 


This  method  of  application  may  also  be  of 
value  in  tumors  of  the  oesophagus  and  otherwise 
inaccessible  locations. 

The  suggestions  and  ad\dce  of  Dr.  Allen  B. 
Kanavel  have  led  to  this  method  of  the  intra- 
vesicular  use  of  radium  and  the  development  of 
this  instrument  which  has  been  used  in  his  clinic 
at  Wesley  Memorial  Hospital. 


FINGER  AND   TOE  NAIL  EXTENSION 

By  J.  E.  M.  THOMSON,  M.D.,  Lincoln,  Nebraska 


OF  the  methods  of  applying  traction  to 
the  fingers  and  toes  for  various  con- 
ditions necessitating  such  procedure,  each 
has  its  drawbacks.  However,  the  use  of  nail  ex- 
tension has  overcome,  to  a  great  extent,  certain 
disadvantages  of  other  methods. 

That  of  narrow  adhesive  plaster  strips  applied 
to  the  fingers  in  a  manner  similar  to  that  of  apply- 
ing adhesive  for  leg  extension  is  perhaps  used  most 
universally.  Yet  in  the  hands  of  one  who  is  not 
aware  of  the  untoward  effects  of  its  wrong  applica- 
tion, serious  ischemic  damage  to  the  digits  may 
result.  It  has  been  my  sad  fortune  to  see  cases  of 
gangrene  of  the  finger  due  to  binding  adhesive 
strips,  in  which  amputation  of  a  portion  of  the 
finger  necessarily  followed.  Further,  when  exten- 
sion is  desired  for  the  last  phalanx  or  for  the 
articulation  of  the  second  and  third  phalanges,  it 
is  indeed  difficult  to  facihtate  adherence  of  the 
plaster  strips  to  such  a  small  area. 


Both  in  the  army  and  on  returning  to  civil 
practice  it  has  been  my  custom  whenever  possible 
to  use  a  so-called  finger  or  toe  nail  extension.  A 
small  hole  is  bored  through  the  center  of  the  nail, 
just  beyond  the  skin,  care  being  taken  not  to 
injure  the  soft  tissues  or  cause  any  haemorrhage 
under  the  nail.  Through  this  hole  is  drawn  a 
strong  silk  thread. 

For  fractures  of  the  toes,  a  rather  heavy  wire, 
bent  in  the  shape  of  an  arch  about  the  width  of  the 
foot,  is  embedded  in  a  foot  cast,  the  arch  extending 
beyond  the  toes  about  2  inches.  Over  the  arch  are 
tied  the  threads  from  the  nail  (Fig.  i).  Traction 
may  be  regulated  with  a  twisting  stick.  A  similar 
extension  arch  may  be  used  on  the  hand  when 
multiple  extensions  are  desired.  However,  in  the 
case  of  single  extension,  a  splint  exactly  similar  to 
the  Thomas  knee  sphnt,  but  in  proportions  that 
are  adaptable  to  the  length  and  circumference 
of  the  injured  finger,  has  proved  a  most  prac- 


Fig.  I.   Illustrating  mild  traction.         Fig.  2.   Strong  traction  applied. 


Fig.  3.    Flexion  of  finger. 
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ticable  apparatus  for  finger  extension.  These 
splints  have  been  made,  as  the  occasion  arose,  out 
of  small  stiff  wire,  the  ring  firmly  padded  with  a 
single  wrapping  of  soft  calfskin  leather.  A  well- 
fitting  ring  is  essential  to  the  comfort  of  the 
patient  and  the  successful  use  of  the  sphnt.  The 
end  of  the  splint  should  extend  beyond  the  end  of 
the  finger  about  2  inches.  The  thread  from  the 
nail  is  attached  over  the  extremity  of  the  splint 
exactly  similar  in  apphcation  to  that  of  extension 
for  the  thigh  in  a  Thomas  knee  sphnt.  Traction 
here  is  also  regulated  by  a  twisting  stick  (Fig.  2). 
The  splint  can  be  bent,  thus  giving  flexion  or 
extension  to  any  part  of  the  extremity,  as  the 
condition  may  require  (Fig.  3). 

After  the  application  of  the  traction  the  patient 
may  have  some  discomfort,  due  to  the  conscious- 


ness of  the  constant  pull  on  the  nail;} but  this 
usually  subsides  after  the  first  24  hours.  Only  the 
most  gratifying  results  have  followed  this  proce- 
dure. 

This  method  of  extension  is  especially  indicated 
in  the  treatment  of  — 

1.  Compound  fractures  of  the  digits,  as  it  does 
not  interfere  with  the  use  of  a  moist  dressing. 

2.  Simple  fractures  of  the  first,  second,  and 
third  phalanges,  with  or  without  overriding.  Also, 
it  has  proved  successful  in  the  handling  of  certain 
fractures  of  the  metatarsals  and  metacarpals. 

3.  Acute  or  chronic  joint  affections,  due  to 
injury  or  arthritis  when  extension  or  flexion  of  the 
joint  is  essential  during  the  treatment. 

4.  Post  reconstructive  operations  on  the  fingers 
or  toes. 


THE  USE  OF  THE  TENDON  OF  PSOAS  PARVUS  AND  FASCIAL  TRANS- 
PLANTS IN  THE  TREATMENT  OF  PROLAPSE  OF 
PELVIC  VISCERA 

By  GEORGE  C.  BRVAN,  M.D.,  F.A.C.S.,  Walla  Walla,  Washington 


THE  end-results  of  operation  for  prolapsus 
uteri  are  often  anything  but  satisfactory. 
If  the  pelvic  viscera  do  not  actually  drift 
down  again  the  subjective  symptoms  are  still 
decidedly  annoying.  Many  women  are  left  with 
neurasthenic  tendencies,  as  a  result  of  pelvic 
reflexes,  which  are  no  credit  to  the  operator.  If 
the  uterus  is  anchored  to  or  implanted  in  the 
anterior  abdominal  wall,  the  patient  is  left  in  an 
abnormal  nervous  state  and  still  continues  to 
complain  of  dragging  sensations  no  matter  ho\v 
firmly  the  uterus  may  remain  where  it  has  been 
put.  If  any  of  the  peritoneal  reduplication  or 
so-called  uterine  ligament  methods  are  used  the 
weight  must  be  carried  more  or  less  on  peritoneal 
folds,  and  dragging  sensations  must  and  do  con- 
stantly recur.  If  hysterectomy  is  performed  the 
other  pelvic  \iscera  still  will  sag  downward,  in 
spite  of  being  relieved  from  the  weight  of  the 
uterus.  The  Watkins  and  Mayo  operations  are 
both  fairly  satisfactory  but  both  are  unnecessarily 
mutilating,  and  besides  the  end-results  are  not 
invariably  perfect. 

Why  the  ligament  of  the  psoas  parvus  has  not 
been  used  long  before  this  for  the  purpose  of 
supporting  the  sagging  pelvic  viscera  is  a  question 
which  is  hard  to  answer.  On  account  of  its 
structure  and  position  it  is  apparently  ideally 


placed  there  for  that  very  purpose.  The  writer 
has  made  use  of  the  three  following  techniques: 
Technique  i.  In  all  operations  for  prolapsus  it 
is,  of  course,  understood  that  the  pelvic  floor 
shall  be  so  thoroughly  built  up  as  it  is  possible  to 
do.  Preferably  this  should  be  done  at  a  pre- 
liminary operation.  Then  a  week  or  so  later  the 
abdomen  is  opened  by  mid-line  incision  to  the 
umbilicus,  the  patient  placed  in  the  Trendelen- 
burg position,  and  the  intestines  tucked  back  with 
gauze  or  rubber  tissue  packs.  Incision  is  then 
made  through  the  peritoneum  covering  the  psoas 
parvus  tendon  in  the  ihac  fossa  on  each  side 
opposite  the  central  point  of  the  true  pelvis.  The 
tendon  is  identified,  retracted  into  the  abdom- 
inal cavity,  and  is  followed  down  to  its  inser- 
tion into  the  ihopectineal  line.  It  is  then 
severed  as  closely  as  possible  to  its  iliac  attach- 
ment. With  a  long,  curved  forceps  the  perito- 
neum covering  the  iliac  fossa  and  broad  ligament 
is  dissected  by  w^orking  forceps  beneath  it,  and  a 
small  opening  is  made  in  the  peritoneum  directly 
over  and  at  the  origin  of  the  round  ligament  where 
it  leaves  the  uterus.  Then  another  forceps  is 
passed  behind  the  first  one.  The  free  end  of  the 
psoas  parvus  tendon  is  grasped  and  drawn  in- 
wardly through  the  broad  ligament  subperitone- 
ally,  emerging  at  the  peritoneal  opening  over  the 
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round  ligament.  The  psoas  tendon  is  now  looped 
around  the  origin  of  the  round  ligament  and 
sutured  with  linen  or  silk.  A  reef  is  taken  in  the 
round  ligament  so  as  suitably  to  shorten  it,  the 
suturing  being  done  in  such  a  manner  as  to  cover 
over  the  attachment  of  the  psoas  tendon  to  the 
round  ligament,  leaving  all  structures  with  a 
peritoneal  covering.  The  peritoneal  incision  in 
the  iliac  fossa  is  then  inverted  with  a  few  catgut 
stitches.  An  identical  technique  is  followed  on 
the  opposite  side,  and  the  abdominal  wound  is 
closed  in  the  usual  manner.  Sometimes  it  is 
advisable  to  leave  the  shortening  of  the  round 
ligament  until  after  both  psoas  tendons  have 
been  attached  as  outhned  above.  This  leaves 
the  uterus  in  a  perfectly  normal  position  with  its 
whole  weight  and  that  of  its  attachments  swing- 
ing freely  in  the  pelvis  on  four  guy  ropes,  the 
posterior  two  of  which  are  made  up  of  the  psoas 
parvus  tendons  and  the  anterior  two  of  the 
shortened  round  ligaments. 

Technique  2.  A  band  of  the  fascia  lata  i>^ 
inches  wide  by  8  inches  long  is  taken  from  the 
right  thigh  and  immersed  in  normal  salt  solution. 
The  abdomen  is  opened  as  in  Technique  i.  The 
psoas  parvus  ligament  is  cut  down  upon,  identi- 
fied, and  raised  into  the  abdominal  ca\dty.  The 
peritoneum  covering  the  iUac  fossa  and  broad 
ligament  is  dissected  loose,  a  strip  of  fascia  lata 
Yi^  inches  wide  is  looped  over  the  psoas  tendon, 
and  sutured  with  silk  or  linen.  The  free  end  of 
fascia  is  then  drawn  subperitoneally  through  the 
broad  ligament,  brought  out  at  the  origin  of  the 
round  ligament,  carried  around  the  round  liga- 
ment, and  sutured  in  place  with  silk  or  Hnen. 
The  round  hgament  is  then  shortened  as  in 
Technique  i,  the  incision  in  the  peritoneum 
over  the  psoas  tendon  is  closed,  the  same  tech- 
nique followed  on  the  opposite  side  and  the  ab- 
dominal incision  closed.  The  connective-tissue 
structures  which  carry  the  weight  and  the  sutures 
are  all  buried  under  a  peritoneal  covering  so  that 
no  adhesions  ensue.  The  whole  proceeding  is 
simple,  the  operation  may  be  done  rapidly,  and 
the  surgical  principles  involved  are  all  well 
established. 

Technique  j.  It  is,  of  course,  understood  that 
the  sphincter  is  suitably  shortened  before  this 
operation  is  performed.  Then  a  week  after  the 
first  operation  the  abdomen  is  opened  by  right 
rectus  incision,  the  right  psoas  parvus  tendon 
dissected  free,  followed  to  its  pehac  attachment, 
and  severed.  The  peritoneum  is  dissected  free 
from  the  iliac  incision  over  the  psoas  tendon  to  a 
point  beside  the  rectum  and  2  inches  below  the 


promontory  of  the  sacrum.  The  free  end  of  the 
psoas  tendon  is  carried  subperitoneally  to  the 
mid-Hne  and  sutured  into  the  longitudinal  line 
of  the  rectum  with  three  stitches  of  linen  or  silk. 
This  suture  line  is  now  covered  over  with  a  fold  of 
peritoneum  and  the  abdominal  incision  is  closed. 

Case  i.  Mrs.  J.  McD.,  American,  age  42,  mother  of  3 
children,  2  living,  was  afflicted  with  a  prolapsus  uteri  of 
such  degree  that  the  uterus  at  times  was  entirely  in  the 
outer  world.  This  was  complicated  by  a  rectocele  and  a 
moderate  degree  of  a  cystocele.  She  was  operated  on 
February  14,  1919.  The  hypertrophied  cervix  was  am- 
putated and  the  cystocele  and  rectocele  were  corrected, 
the  perineum  being  built  up  high  by  a  submucous  dissection 
and  suturing  of  the  levator  fascia.  On  February  22,  she 
was  operated  on,  mid-line  incision  made,  abdominal 
viscera  packed  off.  The  technique  as  detailed  in  Tech- 
nique I  was  followed.  She  appeared  for  examination 
again  March  20,  1920.  The  uterus  was  in  normal  position 
except  slightly  higher  in  the  abdomen.  Apparently  the 
uterus  was  drawn  up  somewhat  by  development  of  psoas 
muscle.  The  patient  is  in  perfect  health,  has  gained  30 
pounds  in  weight,  and,  as  she  expresses  it,  "does  not  know 
that  she  has  a  womb."  Entire  absence  of  all  pelvic 
reflexes.  JMenstruations  normal.  No  backache,  no 
dragging  sensations  and  she  leads  a  verj'  active  life.  She 
is  owner  of  a  ranch  in  the  country  and  frequently  drives 
over  rough  roads  back  and  forth  to  this  ranch. 

Case  2.  Mrs.  W.  L.  McM.,  American,  age  40,  mother 
of  8  children,  6  living,  afflicted  with  prolapsus  to  such  a 
degree  that  she  is  a  chronic  invalid.  Frequently  entire 
uterine  body  in  outer  world.  Cervix  very  much  elongated 
and  hypertrophied,  dimension  of  cervLx  equal  to  that  of 
the  uterine  body,  and  the  length  of  cervix  practically  4 
inches.  Operated  on  March  i,  1919.  Cervix  amputated 
and  perineorrhaphy  done.     ^Nlarch  8,    1919,   Technique 

2  was  employed.  This  patient  seen  latter  part  of  February, 
1920.  Today  she  is  in  good  health,  has  gained  decidedly 
in  weight,  and  the  uterus  is  in  normal  position.  No 
dragging  sensation  and  no  reflex  symptoms  are  present. 
The  first  several  months  this  patient  was  annoyed  with 
drawing  sensations.  .As  she  expressed  it  'the  sides  of  the 
pelvis  were  drawn  together."  The  last  6  months  this  has 
entirely  disappeared. 

Case  3.  Mrs.  J.  W.  A.,  age  60,  mother  of  6  children, 
badly  lacerated  perineum,  relaxed  sphincter  and  a  pro- 
lapse of  the  rectum  about  4  inches  in  length,  which  condi- 
tion has  been  in  existence  for  about  10  years.  She  was 
operated  on  July  7,  1919.  The  bowel  was  returned,  the 
sphincter  shortened  by  being  dissected  free,  following  a 
perineal  incision  around  the  anterior  half  of  the  anus,  then 
a  reef  was  taken  in  the  sphincter  on  each  side,  the  mucous 
membrane  of  the  vagina  was  dissected  free,  the  fascia  of 
the  right  levator  was  brought  down  on  the  left  side  and 
stitched  with  linen  into  the  reefing  which  had  previously 
been  made  in  the  sphincter.  A  strip  of  levator  fascia  of  the 
left  side  was  carried  across  in  front  of  the  right  fascia  and 
inserted  into  the  tucked  up  tissues  of  the  sphincter  on  the 
right.  This  did  not  completely  control  the  prolapse  and 
so  second  operation  was  done  on  July  20,  1919.    Technique 

3  was  followed  in  this  case  as  outlined  above  for  prolapsus 
recti.  At  this  date,  the  patient  has  had  no  recurrence 
whatever  of  the  extrusion  of  the  bowel  and  has  perfect 
control  of  her  bowel.  For  many  years  she  was  unable  to 
leave  her  home.  Now  she  is  apparently  in  the  best  of 
health  and  is  able  to  go  out  on  the  streets. 
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UNUSUAL    GROWTH    IK    TUBE    STERILITY 
IN   COWS 

Dr.  N.  S.  Heaney:  This  is  a  specimen  from  a 
tube  removed  from  a  case  operated  for  procidentia. 
After  the  uterus  was  removed  I  found  this  small 
nodule  in  one  of  the  tubes.  It  is  about  the  size  of  a 
pea.  On  sectioning,  it  shows  an  epithelial,  glandular 
structure  underneath  the  mucosa  of  the  tube.  The 
cells  are  arranged  in  tubules.  Some  of  its  cells 
slightly  resemble  those  of  hypernephroma,  while 
the  other  cells  look  like  the  collecting  tubules  of  the 
kidney.  I  }iave  never  seen  a  similar  specimen  and 
have  brought  it  here  chiefly  for  assistance  in  mak- 
ing a  diagnosis. 

I  have  another  section  which  I  removed  a  week 
ago  Sunday  from  a  cow.  Perhaps  you  know  that 
sterility  and  abortion  in  dairy  herds  constitute  a 
problem  of  great  economic  importance  to  the 
dairyman.  A  man  will  find  that  he  has  a  pretty 
good  herd  of  cattle  but  no  calves  coming  along. 
The  cows  will  be  bred  and  re-bred  but  they  do  not 
become  pregnant.  The  disease  is  said  to  be  a  sequel 
of  what  is  called  infective  abortion,  whereby  cows 
retain  the  afterbirth  and  give  birth  to  premature 
calves,  and  frequently  subsequent!}^  fail  to  become 
pregnant. 

Sterility  in  cows  is  most  frequently  due  to  an 
endocervicitis  and  the  treatment  instituted  for 
it  frequently  relieves  the  sterility.  It  is  quite 
similar  to  the  condition  in  the  human.  On  m\'  farm 
we  had  ten  cows  that  became  sterile.  One  of  these 
had  an  infantile  uterus  and  all  the  findings  of  an 
infantile  uterus  in  the  human  female.  We  dilated 
the  cervix  and  bred  her  several  times  but  she  failed 
to  become  pregnant  so  we  then  beefed  her.  Another 
cOw  had  a  swelling  of  the  left  horn  of  the  uterus 
and  of  the  ovary,  and  also  an  endocervicitis.  We 
dilated  the  cervix,  painted  the  erosion,  and  she 
started  on  a  course  of  fever,  so  that  we  thought  she 
was  going  to  die,  but  she  survived  this  infection, 
although  we  had  to  beef  her  in  six  months  because 
she  remained  sterile.  That  left  8  cows;  four  of 
these  had  a  medium  degree  of  endocervicitis.  This 
was  cleared  up  by  applications  of  iodine  and  two  of 
these  cows  are  now  pregnant.  A  week  ago  Sunday, 
I  amputated  the  cervix  in  another  one  and  brought 
this  specimen  tonight  to  show  the  similarity  be- 
tween erosion  of  the  cow's  cervix  and  that  of  the 
human  cervix. 


DISCUSSION 

Dr.  Paddock:  My  attention  was  recently  called 
to  an  article  upon  this  subject  and  how  the  disease 
spread  to  other  cattle.  My  impression  is  that  the 
writer  claimed  that  these  cases  get  well  without 
any  treatment. 

Dr.  Heaney  (closing):  They  do  not  all  remain 
sterile,  but  I  have  found  that  a  considerable  per- 
centage do. 

PREGNANCY    COMPLICATED    BY   INFLUENZA 

Dr.  Samuel  A.  Durr  discussed  the  subject  of 
pregnancy  and  influenza  (see  p.  610). 

DISCUSSION 

Dr.  Paddock:  During  the  influenza  epidemic, 
pregnant  women  who  had  influenza  presented  a 
more  unfavorable  prognosis  than  the  non-pregnant 
and  justly  so.  It  did  not  seem  to  matter  much 
what  the  treatment  was,  a  large  percentage  died; 
whether  the  uterus  w-as  emptied,  or  whether  it  was 
not,  did  not  seem  to  alter  the  condition. 

The  high  fever,  of  course,  has  an  unfavorable 
effect  upon  the  foetus  as  in  other  diseases  with  high 
temperature.  Abortion  often  occurred  and  when  it 
did  it  seemed  to  lessen  the  chances  of  recovery  of 
the  mother. 

Dr.  E.  L.  Cornell:  My  experience  in  the  last 
epidemic  as  compared  with  the  first,  as  far  as  mor- 
tality was  concerned,  was  this:  In  the  last  epidemic 
I  had  5  cases  of  pneumonia  of  which  4  recovered. 
These  have  since  been  delivered  and  their  babies 
are  smaller  than  normal,  but  apparently  healthy. 
The  patient  who  died  was  first  seen  at  8  o'clock  in 
the  evening  and  she  died  the  next  morning  at  4, 
having  been  up  and  about  all  the  time.  The  other 
four  cases  were  sent  to  the  hospital  and  kept  in 
bed. 

In  the  first  epidemic  the  mortality  was  very 
high;  mine  was  over  60  per  cent.  It  did  not  seem  to 
me  that  any  particular  treatment  made  much 
difference. 

THE  TREATMENT  OF  ABORTION 


Dr.   D.   S.   Hillis  discussed   the  treatment  of 
abortion  (see  p.  605). 
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DISCUSSION 

Dr.  Watkins:  I  consider  this  paper  a  very  in- 
teresting and  valuable  study  of  the  subject.  I  was 
rather  interested  that  Dr.  Hillis  did  not  speak 
of  the  cases  sent  into  the  hospital  after  they  had 
been  curetted.  My  experience  has  been  that  a 
great  number  of  cases  that  abort  are  curetted, 
become  dangerously  ill,  and  are  then  sent  to  the 
hospital.  Such  cases  are  difficult  to  classify  under 
the  groups  given.  The  findings  which  he  has  given 
are  what  one  would  expect  from  the  various  methods 
of  treatment. 

Two  papers  have  appeared  in  the  last  few  years 
which  have  thrown  a  great  deal  of  light  upon  this 
subject.  One  was  by  Dr.  Sampson,  of  Albany, 
which  probably  most  of  you  have  read.  It  was  pre- 
sented before  the  American  Gynecological  Society 
last  year.  The  veins  of  the  uterus  were  injected 
with  silver  after  the  uteri  had  been  removed,  and 
beautifully  illustrated  the  blood  supply  of  the  uterus 
and  especially  the  sinuses  that  lie  immediately  under 
the  endometrium.  In  another  class  of  cases  where 
the  endometrium  was  curetted,  he  showed  how 
the  sinuses  are  opened  by  the  curette,  which  is  a 
very  strong  argument  against  curetting  in  the 
presence  of  infection. 

Another  interesting  paper  which  has  a  bearing 
on  this  subject  was  presented  by  Dr.  Curtis  before 
this  society  some  3  or  4  years  ago.  He  showed 
that  the  body  of  the  uterus  generally  contained  no 
bacteria,  but  the  body  of  the  uterus  which  was 
removed  after  curettage  seemed  invariably  to  show 
the  presence  of  bacteria,  that  is,  following  curettage 
the  bacteria  gain  access  and  infect  the  body  of  the 
uterus. 

We  are  indebted  to  one  of  our  members  for  pioneer 
work  in  this  subject.  Dr.  Ries,  many  years  ago, 
protested  against  intra-uterine  treatment  of  septic 
abortions  or  sepsis  after  labor. 

Much  has  been  said  about  disturbing  the  leuco- 
cytic  wall  that  protects  the  body  from  extension  of 
infection ;  it  seems  to  me  the  thing  that  is  very  much 
more  important  is  the  great  danger  of  dislodging 
septic  thrombi  in  the  uterine  sinuses.  We  all  know 
that  a  thrombus  is  one  of  the  best  culture  media 
for  the  growth  of  bacteria,  and  we  know  if  we  cu- 
rette, we  are  almost  certain  to  dislodge  them. 
Personally,  I  can  see  no  reason  why  one  should 
curette  the  uterus  except  for  diagnostic  purposes. 
Now,  no  man  would  curette  a  sloughing  wound  of 
the  back  of  the  hand  and  j^et  that  would  be  very 
much  less  dangerous  than  curetting  a  sloughing 
wound  in  the  uterus.  The  hand  has  a  strong  re- 
sistance, whereas  the  puerperal  uterus  is  undergoing 
involution,  which  is  almost  comparable  to  fatty 
degeneration  and  has  a  low  resistance  to  infection. 

I  would  not  take  exception  to  anything  the 
Doctor  said  except  this,  that  in  infected  cases  with 
haemorrhage  I  would  be  very  much  more  inclined 
to  pack  and  allow  the  uterus  to  empty  itself  than 
to  empty  the  uterus  artificially.    With  sepsis  and 


ha;morrhage,  the  uterus  will  empty  itself  very 
quickly  if  the  vagina  is  thoroughly  packed.  Haem- 
orrhage means  that  the  decidua  or  placenta  is  al- 
ready separating  from  the  uterine  wall  and  the  pack 
will  hasten  the  separation. 

I  entirely  agree  with  the  Doctor  about  the  neces- 
sity of  curetting  aseptic  cases  in  certain  instances. 
You  must  be  sure  they  are  well  when  they  go  home. 
If  you  do  not  curette,  you  are  not  certain  you  are 
sending  out  a  cured  patient. 

Dr.  Paddock:  I  remember  well  that  20  years 
ago.  Doctor  Ries  advocated  that  an  aborting  uterus 
should  be  left  alone  except  in  the  presence  of 
haemorrhage.  It  required  a  great  deal  of  courage  for 
us  to  follow  out  his  treatment.  Then  Professor 
Webster  advocated  packing  the  uterus  with  gauze, 
soaked  in  formalin  and  glycerin.  All  the  time, 
however,  Dr.  Ries  was  continuing  to  advocate 
his  treatment  and  many  of  us  followed  in  his  foot- 
steps as  much  as  we  dared  to. 

I  think  this  paper  would  be  more  valuable  had 
we  known  something  of  the  organisms  present.  I 
would  not  say  that  I  would  curette  a  case  just  to 
find  out  what  organism  was  present.  The  farther 
I  get  away  from  curetting  any  case  the  better  I 
I  feel.  I  let  them  alone  as  much  as  possible  even 
though  there  may  be  some  discharge  for  several 
days.  I  think  we  have  got  to  take  a  pretty  defiiiite 
stand  just  now,  because  we  are  going  to  have  coming 
to  us  more  women  having  pregnancy  followed  by 
abortion  than  ever  before.  This  is  probably  due  to 
the  changed  economic  conditions. 

Dr.  Bacon:  I  want  to  call  attention  to  one 
point  in  the  nomenclature.  The  essayist  speaks  of 
criminal  abortion  and  self-induced  abortion.  From 
this,  one  might  assume  that  self-induced  abortions 
are  not  criminal  abortions.  Legally,  however,  it 
makes  no  difference  whether  an  abortion  is  made 
by  a  second  party  or  by  the  patient;  if  it  is  not  a 
therapeutic  abortion,  it  is  a  criminal  abortion. 

I  would  make  the  same  point  that  Dr.  Paddock 
did  about  the  possible  value  of  determining  the 
bacteriological  condition  of  the  uterus  at  the  end 
of  5  days  of  a  non-febrile  state.  There  is  not  very 
much  doubt  that  the  uterus  is  contaminated  even 
if  there  has  been  no  fever  at  all.  Where  there  is 
good  drainage  from  the  uterus,  there  is  much  less 
likelihood  of  fever  being  present,  that  is,  the  fever 
in  many  of  these  cases  is  simply  a  question  of  drain- 
age. I  doubt  whether  we  would  not  find  organisms 
even  after  5  days'  absence  of  fever.  Then,  of  course, 
the  question  would  come  up  whether  a  curettement 
at  that  time  would  not  be  dangerous. 

I  would  perhaps  differ  slightly  in  the  conclusions 
made  by  the  author  as  to  the  importance  of  curette- 
ment in  practically  all  afebrile  cases.  I  think  a  day 
or  two  longer  in  the  hospital  is  not  of  so  very  much 
importance.  I  understand  that  Dr.  Hillis  suggests 
in  his  conclusions  that  it  is  well  to  curette  in  these 
cases,  because  it  shortens  the  term  in  the  hospital. 

Dr.  Eugene  Gary:  One  question  which  I  think 
should  be  considered  is  that  of  the  complications 
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following  abortion  with  neisserian  infection.  I 
think  in  those  cases  one  always  gets  a  pelvic  perit- 
onitis and  as  a  rule  a  tubal  involvement.  I  think 
if  the  literature  were  gone  over,  it  would  be  found 
that  in  all  cases  in  which  there  was  an  active 
neisserian  infection  a  pyosalpinx  developed  before 
they  became  well.  It  has  been  my  experience  that 
if  they  are  treated  entirely  from  a  medical  aspect, 
the  result  would  be  very  much  better.  I  personally 
would  not  interfere  with  a  case  like  that  under 
6  months. 

Dr.  C.  B.  Reed:  I  was  very  much  gratified  to 
have  the  essaj'ist  so  completely  confirm  the  prin- 
ciples and  practices  which  we  have  been  carrying 
out  in  our  own  work. 

Dr.  He.\xey:  There  are  two  or  three  points  which 
are  not  clear  to  me  in  Dr.  Hillis'  paper.  The  first  is, 
whether  Dr.  Hillis  advocates  curetting  in  septic 
abortion  after  a  period  of  5  days  without  fever. 
That  is  the  only  point  in  Dr.  Hillis'  paper  with 
which  I  would  take  issue,  that  is,  the  safety  of 
curetting  a  case  as  a  matter  of  routine  5  days  after 
being  temperature-free,  except  for  some  reason  as 
haemorrhage.  If  a  patient  had  been  temperature- 
free  for  5  days  and  then  had  a  haemorrhage,  you 
would  have  to  curette  whether  you  wanted  to  or 
not.  The  disappearance  of  temperature  I  do  not 
think  indicates  that  the  infection  has  cleared  up. 
As  Dr.  Bacon  says,  it  is  a  matter  of  drainage.  The 
ordinary  sore  throat  is  a  parallel  case.  You  can 
have  a  bad  sore  throat  with  malaise,  headache, 
backache,  and  yet  have  temperature  only  for  a 
short  period  of  time  or  no  temperature  at  all,  but 
inspection  of  the  throat  shows  there  is  still  infection 
present.  With  an  abscess,  you  may  have  tem- 
perature and  as  soon  as  you  open  the  abscess  and 
establish  drainage  the  temperature  disappears. 
The  same  thing  pertains  to  infections  inside  the 
uterus.  Because  you  cannot  see  inside  the  uterus 
does  not  make  it  any  different  from  something  you 
can  see.  A  tonsillar  abscess  may  drain  and  the 
temperature  disappear,  although  the  patient  still 
has  infection.  I  do  not  think  5  days  would  clear 
it  up. 

I  was  not  quite  clear  regarding  the  nomenclature. 
His  division  of  cases  somewhat  confused  me.  As  I 
understand  it,  those  cases  put  in  the  expectant  list 
are  curetted  in  the  event  they  have  hemorrhage.  If 
they  have  no  haemorrhage  they  are  kept  on  the  non- 
operative  treatment.  The  cases  that  are  put  on  the 
operative  list — I  do  not  know  whether  they  are  all 
operated  or  not.  Now.  there  is  always  danger  in 
following  a  rule.  I  think  that  is  the  greatest  objec- 
tion to  reports  including  statistics.  A  man  will 
follow  a  rule  blindly.  I  am  not  quite  clear  whether 
Doctor  Hillis  advises  that  all  cases  coming  in  with- 
out temperature  which  have  had  abortions  should 
be  curetted  without  individualization  of  the  case. 
If  a  case  is  not  bleeding,  should  it  be  curetted? 
There  is  some  probability  that  that  patient  has  no 
placenta  inside.  There  is  nothing  in  there  that  will 
come  away.    If  she  continues  to  bleed,  that  would 


be  different.  I  would  not  be  disposed  to  curette 
every  case  that  came  into  the  hospital  that  had 
had  an  abortion,  because  a  large  percentage  of 
those  cases  might  already  be  completed.  The 
question,  then,  arises,  how  do  you  determine 
whether  a  patient  has  a  complete  or  an  incomplete 
abortion?  Haemorrhage  would  be  one  of  the  deciding 
factors.  Ordinarily,  if  a  patient  aborts  completely, 
she  has  very  little  or  no  lochia.  I  would  not  be 
inclined  to  e.xplore  a  uterus  unless  I  had  evidence 
from  the  history  that  the  abortion  was  incomplete. 
Except  as  to  these  several  points  I  agree  with 
Doctor  Hillis  entirely. 

Dr.  Paddock:  May  I  ask  the  Doctor  how  he 
would  treat  a  case  of  retained  placenta  at  4  or  5 
months,  or  more? 

Dr.  Curtis:  I  was  interested  in  Dr.  Hillis' 
remark  that  40  per  cent  had  haemorrhage.  I  would 
like  to  have  him  tell  us  what  data  he  has  to  confirm 
his  views.  I  have  been  ver}'  much  interested  in 
patients  who  are  sent  to  the  hospital  after  abortion, 
^lost  frequently  infection  is  due  to  the  spreading  of 
bacteria  which  have  been  introduced  into  the 
uterus;  the  abortionist  often  attempts  once  to 
remove  the  foetus  and  fails,  then  goes  in  a  second 
time  into  an  infected  field,  and  thus  spreads  the 
bacteria  which  he  previously  introduced.  A  second 
type  of  infection  results  from  cervical  tears.  We 
all  know  we  have  a  great  many  bacteria  in  the 
cer\-ix.  All  that  is  necessary  for  infection  is  an  ex- 
tensive tear  of  the  cervix  which  permits  the  bacteria, 
which  are  already  present,  to  pass  through,  into  the 
extra-uterine  cellular  tissues. 

Dr.  Heaxey:  In  cases  where  the  patient  has 
been  bleeding  for  10  days  and  you  curette,  in  how 
many  would  you  get  nothing  to  account  for  the 
bleeding? 

Dr.  Doederleix:  I  would  like  to  ask  a  question 
which  has  not  been  dwelt  upon;  even  with  expert 
operators  there  are  some  who  perforate  the  uterus. 
I  saw  a  case  in  consultation  a  few  days  ago.  There 
was  a  virulent  peritonitis.  The  case  would  be  a 
coroner's  case  if  the  patient  died.  What  should  the 
doctor  do? 

Dr.  Paddock:  In  the  case  cited  by  the  essayist 
he  says  the  interne  did  the  proper  thing;  does  he 
really  believe  that?  I  think  in  a  recent  conversa- 
tion with  him  he  told  me  he  would  not  be  afraid 
to  leave  the  placenta  in  the  uterus  for  any  length 
of  time.  Has  he  looked  up  the  literature  or  has  he 
heard  of  similar  cases  where  the  placenta  has  been 
left  in  and  digested?  It  brings  us  to  the  question  of 
a  case  where  we  have  made  the  diagnosis  of  a 
pregnancy  at  3  months — a  mistaken  diagnosis, 
perhaps.  Is  it  not  a  fact  that  perhaps  the  embryo 
had  stopped  growing  and  was  finally  digested  by 
the  uterus?  This  case  of  Dr.  Hillis'  may  or  may  not 
have  been  that.  The  woman  says  she  passed  a  piece 
of  placenta;  no  one  saw  it  but  the  patient.  We  have 
to  doubt  her  statement.  It  may  have  been  that  the 
foetus  was  not  more  than  4  or  5  months  in  size.  She 
may  have  passed  the  placenta  or  she  may  not  have. 
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I  would  like  to  know  if  there  are  any  cases  on  record 
of  that  kind.  Also,  if  he  has  since  looked  up  the 
literature. 

Dr.  Curtis:  In  experiments  on  rabbits  which 
I  conducted  some  few  years  ago,  it  was  very  easy 
to  get  an  absorption  of  the  entire  foetus  as  well  as 
of  the  placenta.  I  see  no  reason  why  that  should 
not  happen  in  the  human. 

Dr.  Eugene  Cary:  I  was  called  into  consultation 
a  month  or  two  ago  in  a  case  where  the  foetus  had 
been  passed,  but  no  placenta.  It  was  a  septic  case. 
I  was  asked  what  to  do  and  I  suggested  expectant 
treatment.  The  woman  remained  in  the  hospital 
under  the  observation  of  a  nurse,  and  no  placenta 
passed.  She  was  examined  by  the  attending  physi- 
cian the  other  day,  and  the  uterus  is  back  to  normal 
and  yet  not  placenta  has  been  passed. 

Dr.  Heaxey:  I  might  contribute  some  informa- 
tion as  to  the  non-absorbable  character  of  the 
placenta.  A  patient  was  operated  upon  in  Vienna 
when  8  weeks  pregnant.  After  the  operation  she 
aborted,  but  the  expelled  parts  were  thrown  away. 
She  was  examined  upon  dismissal  from  the  hospital, 
but  the  doctor  could  not  say  whether  the  uterus  was 
large  normally  or  had  still  the  placenta  inside.  She 
still  had  some  discharge  but  no  bleeding.  She 
traveled  through  Europe  and  finally  came  to  the 
United  States.  In  the  meantime  she  had  excessive 
menstrual  periods,  haemorrhages  at  regular  intervals. 
She  finally  passed  the  placenta,  which  she  had 
carried  for  3  months.  I  was  called  when  she  passed 
it.  I  palpated  the  interior  of  the  uterus  and  it  was 
empty.  It  is  a  question  of  considerable  importance 
as  to  what  should  be  done  if  the  placenta  does  not 
come  away  immediately  after  birth.  I  have  in 
mind  a  patient  attended  at  St.  Luke's  Hospital 
by  a  former  member  of  this  society.  The  patient 
constantly  had  a  low  blood  pressure  under  100. 
As  soon  as  the  foetus  was  delivered  she  went  into 
profound  collapse.  The  placenta  did  not  come  away. 
She  had  no  haemorrhage.  The  placenta  remained 
inside  for  3  days,  I  believe;  then  the  doctor  went  in, 
in  the  absence  of  temperature,  and  removed  the 
placenta.  Then  a  profound  sepsis  developed  and  it 
was  a  question  for  some  time  if  the  patient  would 
survive.  I  think  if  the  placenta  is  going  to  be  taken 
out,  it  should  be  taken  out  soon. 

Inside  the  abdomen  the  placenta  will  develop  as 
shown  by  the  cases  of  so-called  abdominal  preg- 
nancy, where  the  placenta  is  widely  attached.  I 
think  under  certain  conditions  the  placenta  is 
absorbed,  but  whether  it  is  a  safe  thing  to  leave  it 
in,  is  a  question. 

Dr.  Hillis  (closing) :  I  will  answer  Doctor  Heane}' 
first.  He  takes  exception  to  the  general  plan  which 
includes  curetting  the  uterus  after  being  5  days' 
temperature  free.  I  think  he  has  in  mind  the  cases 
of  septic  abortion,  which  have,  as  we  all  have  seen, 
some  inflammatory  reaction  outside  the  uterus. 
Such  a  case  as  that  is  not  a  simple,  septic  abortion; 
it  has  some  complications.  According  to  our  expe- 
rience with  this  series  of  cases,  in  the  ordinar}'  case 


that  comes  into  the  hospital  with  a  temperature 
of  101°  or  102°  and  runs  such  a  temperature  for  a 
week,  if  it  were  curetted  in  the  middle  of  this  tem- 
perature the  patient  would  most  certainly  become 
septic.  When  the  temperature  goes  down  to  normal, 
and  if   the   patient   remains   temperature  free  for 

5  days,  then  it  is  safe  to  curette.  Now  the  Doctor 
makes  the  comparison  between  the  uterus  and  the 
throat;  I  have  never  curetted  any  throats  but  I 
have  curetted  a  number  of  cases  of  this  kind  5 
days  after  the  fever  had  gone  and  none  of  them 
showed  any  temperature  reaction. 

The  non-operative  cases  on  the  operative  list 
were,  as  Dr.  Heaney  suggests,  cases  where  nobody 
would  have  the  scientific  enthusiasm  to  curette: 
cases  with  a  small  amount  of  lochia,  disappearing  to 
a  vanishing  point  within  3  days.  If  the  case  had 
not  been  curetted  by  that  time,  it  would  be  left 
alone.  Some  of  these  cases  have  to  be  curetted 
and  others  not;  in  other  words,  we  individualize 
the  cases'. 

In  answer  to  Dr.  Watkins'  question  regarding 
packing  the  uterus  to  stop  severe  bleeding,  it  may 
be  that  there  is  less  trauma  connected  with  packing 
than  there  is  with  curetting.  In  some  cases  I  think 
it  is  the  better  plan.  However,  there  is  considerable 
doubt  in  my  mind  as  to  which  method  would  in- 
volve less  trauma  to  the  uterus. 

Regarding  the  bacteria  found,  this  question  is  in 
such  a  state  of  chaos,  I  shall  do  nothing  more  than 
to  refer  to  it.  There  is  a  plan  under  way  now  at  the 
County  Hospital  to  make  a  bacteriological  study  of 
these  cases  of  abortion. 

That  answers  Dr.  Paddock's  question  regarding 
bacteria.  As  far  as  his  question  in  regard  to  a  four 
months'  pregnancy  is  concerned,  8  weeks  ago  a 
patient  came  into  the  ward  with  an  extremely 
decompensated  heart.  She  was  in  such  a  bad  con- 
dition that  we  immediately  put  in  a  bag  and  emptied 
the  uterus;  she  was  6  months  pregnant.  The  foetus 
was  expelled.  Because  of  the  condition  of  the  heart 
the  bag  had  to  be  put  in,  with  the  patient  in  the 
sitting  position.  When  the  foetus  was  expelled  the 
placenta  did  not  come  down.  I  pulled  down  the 
cord,  cut  it  off,  and  allowed  it  to  retract,  and  put 
the  patient  back  to  bed.  That  was  exactly  the 
thing  I  should  not  have  done.  I  was  able  to  keep 
her  from  being  curetted  for  6  weeks.    At  the  end  of 

6  weeks  the  question  was  whether  or  not  she  could 
go  home.  One  day  she  had  a  temperature  of  100° 
on  three  obser\-ations.  At  the  end  of  6  weeks,  the 
uterus  was  the  size  one  would  expect  after  emptying 
it.  She  had  no  lochia  for  3  weeks.  She  went  home. 
Seven  weeks  after  the  abortion  she  called  me  and 
said  she  was  menstruating.  She  menstruated  for 
about  a  week  and  is  enjoying  very  good  health.  I 
made  a  particular  investigation  of  this  case  and 
talked  to  the  nurse  who  had  it  in  charge,  and  found 
that  one  piece  of  placenta  as  big  as  a  thumb  had 
been  passed.  This  the  nurse  showed  to  the  interne, 
who  said  it  was  placenta.  The  patient  also  stated 
that  she  passed  two  other  pieces  of  this  kind;  but 
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that  was  all  the  placenta  that  was  passed.  She  had 
no  bleeding,  nothing  to  interfere  with  her  con- 
valescence. 

Dr.  Curtis  wants  to  know  what  persistent  bleed- 
ing means.  Some  of  these  cases  come  in  with  the 
uterus  practically  empty;  in  others,  it  is  not  quite 
empty.  When  a  patient  bleeds  for  more  than  6 
days  in  the  hospital,  we  regard  that  she  has  gone 
over  time  and  we  consider  the  uterus  empty.  We 
consider  that  the  persistence  of  lochia  over  6  days 
is  an  indication  for  curettage. 

In  answer  to  Dr.  Heaney,  in  quite  a  few  of 
these  cases  we  find  nothing  to  account  for  the 
bleeding. 

Dr.  Gary  mentioned  the  question  of  neisserian 
infection.  I  would  say  it  is  a  rather  safe  procedure 
to  curette  a  patient  in  the  presence  of  a  neisserian 
infection  that  cannot  be  diagnosed,  but  still  may 
be  present  somewhere  in  the  uterovaginal  tract. 

As  far  as  Dr.  Doederlein's  case  is  concerned,  I 
should  be  inclined  to  treat  the  peritonitis  and  not 
the  septic  abortion.  I  think  it  would  not  help  mat- 
ters in  such  a  case  to  go  inside  of  the  uterus.    I 


have  in  mind  one  case  where  the  patient  went  to  an 
abortionist,  who  infected  the  uterus.  First  she  had 
tenderness  and  temperature  reaction.  Then  she 
came  to  the  County  Hospital,  where  she  was  put  to 
bed  until  the  temperature  subsided.  We  believed 
it  was  an  infection  of  the  cervdx  because  the  abor- 
tionist did  not  succeed  in  completely  bringing  about 
the  abortion. 

In  regard  to  Dr.  Paddock's  objection  to  the  size 
of  the  placenta,  the  patient  saw-  two  pieces  and  the 
interne  one. 

I  have  almost  reached  the  conclusion  that  spon- 
taneous abortions  if  left  alone  will  never  be  the 
cause  of  a  serious  infection.  I  believe  a  placenta 
left  in  the  uterus  will  not  cause  an  infection  that  is 
serious.  Polak,  of  Brooklyn,  leaves  the  placenta  in 
for  several  days  if  necessary.  I  am  not  familiar 
with  the  details  of  his  procedure.  I  do  not  know 
that  he  had  cases  where  it  was  left  in  indefinitely. 
Williams  had  a  case  where  he  left  in  a  full  term 
placenta  and  never  found  it.  I  am  coming  to  the 
opinion  that  it  would  be  safe  to  leave  a  clean 
placenta  in  the  uterus  indefinitely. 


CORRESPONDENCE 


PERTROCHANTERIC  FRACTURE  OF  THE  FEMUR 


To  the  Editor:  In  following  up  cases  of  fracture 
of  the  upper  end  of  the  femur  treated  during  the 
past  2o  years  at  the  surgical  clinic  of  the  University 
of  Amsterdam,  I  came  across  such  a  striking 
example  of  pertrochanteric  fracture  of  the  femur,  a 
condition  so  w^eU  described  by  Dr.  Abraham  0. 
Wilensky  in  an  article  on  that  subject  in  the  March, 
1920,  issue  of  Surgery,  Gynecology  and  Obstet- 
rics, that  I  deem  the  case  worthy  of  publication. 

On  December  16,  1912,  Mrs.  G.  S.,  age  68,  while 
intoxicated,  fell  downstairs,  and  injured  both  lower 
extremities.  She  was  taken  to  the  hospital.  On 
entrance  her  pulse  was  scarcely  perceptible  (50), 
and  she  complained  of  pain  in  the  head  and  legs. 
After  a  time  the  pulse  improved,  although  the  rate 
was  but  46.  The  next  day  the  pulse  rate  was  90 
and  remained  at  this  point  without  alteration. 

Examination  showed  a  hasmatoma  above  and 
back  of  the  left  ear.  The  pupils  were  unequal,  the 
left  somewhat  larger  than  the  right.  Reaction  to 
Ught  and  accommodation  was  normal.  The  left 
leg  was  held  in  outward  rotation,  and  there  was  a 
swelling  in  the  iliac  region  extending  to  the  knee- 
joint,  the  greatest  swelling  being  just  below  the 


hip.  At  some  distance  beneath  the  crest  of  the 
ilium  could  be  felt  a  bone-point  beneath  the  skin. 
Pressure  in  the  region  of  the  neck  of  the  femur  was 
very  painful.  Slight  rotation  produced  crepitation. 
A  roentgenogram  showed  an  intertrochanteric 
fracture  with  the  shaft  of  the  femur  dislocated 
forward,  the  upper  fragment  turned  upward. 

Both  extremities  were  placed  in  extension,  in  adhe- 
sive plaster  bandages.  Convalescence  was  com- 
pUcated  by  sloughing  and  pneumonia.  On  February 
3,  traction  was  discontinued.  On  March  18,  the 
patient  was  given  her  first  walking  exercises.  On 
April  24,  she  was  dismissed  from  the  hospital,  at 
which  time  she  walked  fairly  well  although  with 
some  stiffness  of  both  hips,  more  marked  on  left  side. 

On  April  7,  1920,  the  patient  returned  on  request. 
At  this  time  the  gait  was  almost  normal  but  the 
patient  complained  of  pain  in  the  left  hip.  Examina- 
tion showed  all  joints  perfectly  movable.  It  could 
not  be  determined  whether  or  not  shortening  had 
taken  place  as  both  femurs  had  been  broken.  A 
roentgenogram  showed  the  dislocation  to  be  insuffi- 
ciently corrected.  Dr.  W.  F.  Wassink. 

Amsterdam,  Holland. 


BOOK    REVIEWS 


A   CRITIQUE    OF   NEW   BOOKS   IN    GYNECOLOGY   AND    OBSTETRICS 

By   GEORGE   GELLHORN,  M.D.,  F.A.C.S.,  St.  Louis 


A  NUMBER  of  foreign  works  on  obstetrics  and 
gynecology  have  arrived  on  the  reviewer's 
desk  during  the  summer  vacation.  Of  these,  a 
large  monograph  written  by  Winter'  in  collaboration 
with  several  of  his  pupils  deserves  first  mention.  In 
these  days  when  the  steadily  decreasing  birth-rate 
is  a  matter  of  concern  to  all  thoughtful  observers 
and  when  the  problem  of  repopulating  a  devastated 
world  looms  up  as  a  gigantic  task,  the  old  question 
of  artificial  abortion  assumes  a  new  and  even  more 
urgent  significance.  It  is  plainly  the  duty  of  all 
obstetricians  to  see  to  it  that  thousands  of  potential 
lives  are  not  sacrificed  unnecessarily  in  addition  to 
the  millions  that  were  lost  in  the  war.  This,  then, 
is  the  time  to  take  stock,  as  it  were,  of  the  present 
status  of  this  subject,  to  gather  in  all  available  data, 
to  utilize  the  results  of  scientific  investigations  and 
practical  experience,  and  to  formulate  clearly  and 
precisely  the  indications  upon  which  a  pregnancy 
may  be  interrupted  prematurely.  Which  one  of  us 
has  not  sadly  felt  at  times  the  need  of  such  a  com- 
prehensive guidance — whether  as  teacher  when  he 
wanted  to  give  his  students  an  up-to-date  instruc- 
tion as  to  the  proper  course  to  pursue,  or  as  prac- 
titioner when  he  could  find  in  his  textbooks  only 
brief  and  generalized  directions  which  could  not 
possibly  do  full  justice  to  the  particular  case  he  had 
in  charge.  To  supply  this  want  in  our  literature, 
to  help  the  physician  decide  on  a  justifiable  interrup- 
tion of  pregnancy,  this  is  the  aim  of  Winter's  book. 
In  the  opening  chapter  which  contains  a  general 
definition  of  indications,  we  learn  that  social  and 
eugenic  factors  are  completely  eliminated  and  that 
solely  medical  principles  must  determine  our  actions. 
Pregnancy  may  produce  or  aggravate  serious 
diseases.  These,  as  a  rule,  are  subject  to  internistic 
treatment,  and  only  if  the  latter  fails,  is  abortion 
permissible  as  a  last  resort.  The  foundation  of  such 
an  indication  rests,  first,  upon  the  scientific  recogni- 
tion o'f  a  causal  relationship  between  pregnancy 
and  complicating  disease,  and  second,  upon  the 
practical  experience  of  the  salutary  effect  of  the 
artificial  abortion.  This  viewpoint  guides  Winter 
and  his  co-authors  in  the  following  discussion 
which  deals  in  great  detail  with  all  complicating 
diseases  thus  far  observed  in  pregnancy.    Winter's 

1  Die  Indikationen  zue  kuenstlichen  Unterbrechung  der 
ScHWANGERSCHAFT.  By  Prof.  Dr.  G.  Winter  und  seinen  Schuelern 
Prof.  Sachs,  Dr.  Benthin,  Dr.  Sachse,  Dr.  Kunkel,  Dr.  Blohmcke. 
nebst.  einem  Beitrag  von  Prof.  Dr.  E.  Meyer.  Berlin  and  Vienna: 
Urban  and  Schwarzenberg,  igiS. 


conservatism  is  generally  known.  It  is  strongly 
reflected  in  his  latest  work.  Whether  the  toxaemias 
of  pregnancy,  respiratory,  cardiac  and  renal  diseases, 
or  disorders  of  metabolism  and  of  internal  secretion 
are  under  discussion,  or  whether  affections  of  the 
nerv^ous  and  genital  systems,  or  any  other  ills  are 
considered — the  predominant  note  is  always  one 
of  cai  tion  not  to  draw  hasty  deductions;  and  a  very 
large  personal  experience,  the  records  of  his  univer- 
sity in-titution,  and  all  the  available  literature  are 
invoked  to  arrive  at  the  final  conclusion.  To  give 
a  few  illustrations,  Winter  shares  the  general 
attitude  toward  tuberculosis  of  the  lungs  and 
larynx.  In  heart  disease,  too,  the  generally  accepted 
therapy  prevails  in  Koenigsberg.  Chronic  nephritis, 
in  itself,  is  no  indication  for  abortion  unless  previous 
internistic  treatment  has  failed.  Exophthalmic 
goiter  demands  a  medical  therapy  and,  in  case  of 
its  uselessness,  a  strumectomy;  abortion  is  indicated 
only  in  extremely  few  cases.  In  osteomalacia,  con- 
trary to  former  views,  interruption  of  pregnancy  is 
not  justifiable;  rather  should  medical  treatment  or 
castration,  even  during  pregnancy,  be  considered. 
The  chapter  on  psychoses  which  has  been  written 
by  E.  Meyer,  professor  of  psychiatry,  contains  most 
valuable  hints  how  to  evaluate  manic  depressions 
in  pregnancy.  Pernicious  anaemia  demands  imme- 
diate interruption  of  gestation.  Oteosclerosis,  on  the 
other  hand,  furnishes  no  such  indication,  even 
though  this  ear  disease  is  frequently  made  worse 
by  pregnancy. 

From  the  foregoing  rather  cursory  survey  it 
must  appear  that  this  work  of  Winter  is  a  most 
valuable  addition  to  our  literature,  and  that,  even 
without  sharing  in  all  points  the  extreme  conserva- 
tism of  its  tenor,  it  is  indispensable  to  the  specialist 
as  well  as  to  the  practitioner. 

'"pHE  reviewer  has  devoted  a  considerable 
A  amount  of  space  to  this  book  not  only  because 
of  its  intrinsic  worth  but  also  because  monographs 
of  just  this  kind  are  perhaps  the  most  eloquent 
arguments  in  favor  of  the  vigor  and  vitality  of  our 
specialty — an  assurance  of  which  some  timid  souls 
seem  to  be  in  need  at  times.  Unfortunately,  the 
same  unequivocal  commendation  can  not  be  given 
to  the  monograph  on  the  exact  diagnosis  of  latent 
cancer  by  O.  C.  Gruner,  of  Leeds-.  The  title,  indeed, 

2  The  Exact  Diagnosis  of  Latent  Cancer.  By  O.  C.  Gruner, 
M.D.     Philadelphiia:   Blakiston"s  Son  &  Co.,  iQig. 
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is  most  alluring,  and  every  surgeon  and  gynecologist 
would  be  only  too  happy  to  know  if  his  patient  is 
really  free  from  disease  after  an  apparently  success- 
ful operation.  The  author  claims  that  he  can  give 
the  answer  from  a  close  study  of  the  blood  and  he 
believes  that  by  this  means  he  can  even  arrive  at 
an  exact  diagnosis  of  precancerous  conditions. 
We  find,  therefore,  in  this  book  an  intense  study  of 
haematology  where  the  minute  changes  in  the 
morphology  and  chemism  of  the  constituents  of  the 
blood  are  carefully  noted.  The  final  outcome  is  a 
mathematical  formula  which  bears  a  suspicious 
resemblance  to  the  binomial  theorem  and  awakens 
uneasy  recollections  of  sleepless  nights  in  college. 
Here,  however,  the  mathematical  precision  seems 
to  end;  for  if  in  the  process  of  arriving  at  a  diagnosis 
of  latent  cancer,  it  is  still  further  demanded  that 
the  character  of  the  patient,  his  social  conditions, 
the  exact  quantities  of  each  article  on  his  menu 
and  the  details  of  modes  of  cooking,  and,  finally, 
the  prevaiHng  meteorological  conditions  be  taken 
into  consideration,  then  we  feel  with  a  sigh,  that, 
the  good  intentions  of  the  writer  to  the  contrary, 
we  are  as  yet  removed  from  the  idealistic  object 
of  this  dissertation. 

V\/'E  stand  on  more  familiar  ground  when  we 
^  '  read  Cotret's'  monograph  on  the  normal  and 
pathological  puerperium,  which  forms  a  part  of  his 
lectures  at  the  French-Canadian  University  of 
Montreal.  The  shorter  first  part  of  the  book  deals 
with  the  anatomical,  histological,  and  physiological 
phenomena,  the  diagnosis  and  the  hygiene  of  the 
puerperal  state,  while  the  rest  of  the  work  treats 
of  the  pathology  of  the  puerperium.  Pathology,  in 
this  connection,  means  to  the  author  exclusively 
the  various  forms  and  localizations  of  infection, 
while  not  a  word  is  said  about  birth  injuries  and 
their  repair,  hemorrhages,  subinvolution,  inver- 
sion, and  other  abnormal  conditions  which  we  are 
accustomed  to  include  in  a  discussion  of  the  puer- 
perium. Another  unusual  feature  is  the  total 
absence  of  illustrations  without  which  we  nowadays 
can  hardly  conceive  of  a  book  designed  for  medical 
students. 

Aside  from  these  few  points  of  incomplete- 
ness, however,  the  author  has  produced  a  very 
readable  book  which  is  of  particular  interest  to  us, 
as  it  naturally  emphasizes  certain  measures  typical 
of  the  French  School  which,  at  best,  are  only  briefly 
mentioned  in  our  own  textbooks.  Thus  we  find 
among  the  methods  of  cleansing  the  uterine  cavity 
the  use  of  ecouvlllonage  by  means  of  a  sort  of  test 
tube  brushes,  and  among  the  means  of  combating 
puerperal  infection  that  of  "fixation  abscess." 
For  the  latter  he  claims  great  prognostic  value. 
The  infection  seems  arrested  by  formation  of  such 
an  abscess,  and  "if  employed  quickly,  this  method 
is  almost  synonymous  with  cure."  Serum  and 
vaccine  therapy  are  to  him  of  very  doubtful  im- 

1  Suites  de  Couches  Normales  et  Pathologiques.    By    E.    A. 
Rene  de  Cotret.    Montreal:  La  Cie  d'  Imprimerie  Godin,  igig. 


portance.  In  general  or  localized  peritonitis,  opera- 
tion is  the  method  of  choice  as  soon  as  the  diagnosis 
is  made.  In  acute  cases  from  50  to  ico  per  cent 
cures  will  thereby  be  accomplished  whereas  medical 
treatment  results  in  a  mortality  of  from  85  to  100 
per  cent.  Vaginal  douches  are  employed  by  him 
more  extensively  than  is  the  custom  with  us,  and 
in  general,  the  book  oft'ers  a  very  interesting  com- 
parison of  the  methods  in  vogue  in  France  and  in 
America. 

TN  re-editing  Herman's  classical  book  on  difficult 
■'•  labor,2  Oldfield  deser\'es  general  approbation. 
This  book,  which  since  the  first  edition  in  1804 
has  been  a  most  valuable  companion  at  the  bedside 
to  generations  of  English  obstetricians,  now  appears 
for  the  sixth  time,  essentially  in  its  original  form, 
and  only  altered  to  include  recent  advances  in 
obstetrics.  Cesarean  section,  for  instance,  is  to  be 
done  more  frequently  in  contracted  pelvis,  and  also 
in  antepartum  hemorrhage.  The  incision  recom- 
mended is  a  moderately  high  one.  In  infected 
cases,  the  low  incision  should  not  be  made  because 
of  the  nearness  of  the  cervix  and  vagina  where 
pathogenic  organisms  are  more  likely  to  be  found 
than  in  the  uterine  cavity.  This  position  is  at 
variance  with  the  standpoint  of  most  American  and 
German  operators.  The  use  of  continuous  Carrel- 
Dakin  irrigation  in  incomplete,  or  after  operation 
for  complete,  rupture  of  the  uterus  is  another  addi- 
tion to  the  original.  On  the  other  hand,  there  are 
numerous  reminiscences  of  older  days.  Thus, 
ergot,  is  still  recommended  in  primary  inertia,  and 
even  the  vectis,  that  historical  instrument  of  which 
we  epigoni  hardly  know  the  name,  finds  its  time- 
honored  niche. 

But,  after  all,  this  is  not  a  very  serious  drawback, 
and  the  book,  in  its  new  form,  will  certainly  main- 
tain its  former  reputation. 

/^F  the  Gyncecology  by  Eden  and  Lockyer'  it 
^-^  need  only  be  said  that  it  easily  ranks  among  the 
very  best  works  on  that  subject  in  the  English 
language.  It  is  a  truly  excellent  book  which  satisfies 
every  demand  not  only  as  to  text  but  also  as  to 
illustrations. 

A  few  additions  have  been  made  to  bring  the  work 
up  to  date.  We  may  well  repeat,  what  we  said  at 
the  first  appearance  of  the  book'':  "The  authors 
have  succeeded  in  keeping  the  instruction  abreast 
of  the  most  modern  advance  in  our  knowledge  and 
in  maintaining  an  even  balance  between  the  pathol- 
ogy and  clinical  aspects  of  the  work  .  .  .  The 
attractions  and  distinct  advantages  of  this  book 
are  so  numerous  that  it  will  easily  obtain  citizenship 
on  this  side  of  the  ocean." 

2  Herman's  Difficult  Labour.  A  guide  for  students  and  practi- 
tioners. 6th  ed.,  revised  and  enlarged.  By  Carlton  Oldfield,  M.D., 
F.R.C.S.   London,  New  York,  Toronto  and  Melbourne:    Cassell  &  Co., 

Ltd.   IQ20. 

3  Gyn.-ecology,  for  students  and  practitioners.  By  Thomas  Watts 
Eden,  M.D.,  F.R.C.S.,  F.R.C.P.  Major  R.A.M.C.)  and  Cuthbert 
Lockyer,  M.D.,  B  S.,  F.R.C.S.,  F.R.C.P.  2d.  ed.  New  York:  The 
Macmillan  Company,  igao. 
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ANOTHER  valuable  English  book  that  has 
■^^  appeared  in  its  second  edition,  is  that  by 
Berkeley  and  Bonney'.  It  intends  to  guide  the 
practitioner  through  the  intricacies  of  applying  the 
knowledge  gained  in  medical  school,  and  we  find 
that  the  authors  have  solved  their  task  admirably 
well.  The  book  is  divided  into  five  parts  which  deal, 
respectively,  with  the  examination  of  the  patient, 
the  significance  of  symptoms,  the  interpretation 
of  physical  signs,  treatment,  and  medicolegal 
aspects  of  gynecology.  Where  there  is  so  much  that 
is  of  superior  quality,  it  is  hardly  necessary  to  men- 
tion any  details;  but  we  can  not  refrain  from  point- 
ing specifically  to  the  instructions  for  conducting  a 
bimanual  examination,  to  the  excellent  illustra- 
tions of  palpatory  findings,  to  the  very  lucid  dif- 
ferential diagnosis  of  fibroids,  and  to  the  splendid 
manner  in  which  the  significance  of  symptoms  is 
brought  home  to  the  reader.  We  are  so  favorably 
impressed  that  we  are  willing  to  overlook  certain 
liberties  taken  with  Latin  terms,  as  in  the  term  ovul« 
Nabothi. 

Here  and  there  we  feel  inclined  to  put  a  question 
mark  after  statements  such  as  this,  that  the  use 
of  the  vaginal  speculum  for  examination  is  needed 
only  by  the  beginner.  In  other  places,  more  par- 
ticularly in  th^e  therapeutic  part,  we  would  wish 
for  a  greater  variety  of  methods.  For  the  replace- 
ment of  the  retroflexed  uterus,  for  instance,  where 
they  justly  reject  the  sound,  the  authors  rely  on  a 
very  cumbersome  digital  reduction  and  seem  to  be 
unaware  of  the  far  more  preferable  method  of  Kuest- 
ner.  In  the  palliative  treatment  of  uterine  cancer, 
douches  are  their  first  choice  which  to  most  of  us 
would  seem  a  rather  thankless  task.  They  admit 
the  efficacy  of  acetone  but  ascribe  much  pain  to  its 
application;  which,  if  the  reviewer  may  be  permitted 
to  speak  pro  domo,  proves  that  their  technique 
is  faulty. 

And  yet,  with  all  these  criticisms  which  may, 
perhaps,  have  an  effect  upon  a  later  edition,  this 
book  is  very  good  and  will  be  most  welcome  alike 
to  teachers  and  to  practitioners. 

'A  Guide  to  Gyn.ecology  in  General  Practice.  By  Comyns 
Berkeley,  M.A.,  M.D.,  M.C.  (Cantab.),  F.R.C.P.  (Lond.),  M.R.C.S. 
(Eng.);  and  Victor  Bonney,  M.S.,  M.D.,  B.Sc,  (Lond.),  F.R.C.S., 
(Eng.),  M.R.C.P.  ("Lond.)  2d  ed.  London:  Oxford  University  Press, 
igiQ. 


nPHE  same  authors  have  re-edited  their  Textbook  of 
A  Gynecological  Surgery"^,  a  companion  piece  to  the 
foregoing  work.  The  clearness  of  diction  is  the  same 
that  distinguishes  the  book  reviewed  above,  and 
there  is  no  fault  to  find  with  the  printed  description 
of  operations  which  is  preceded  by  a  very  good 
synopsis  of  the  indications  and  followed  by  a  thor- 
ough consideration  of  particular  difficulties  likely 
to  be  encountered,  complications,  after-care,  etc. 
Yet,  as  a  whole,  the  book  is  less  satisfying.  The 
chief  reason  is  probably  the  quality  of  the  illus- 
trations. These,  though  numerous  enough,  are  all 
small  pen  drawings  and  for  the  most  part  insufficient 
to  serve  their  purpose.  An  experienced  gynecologist 
might  be  enabled  by  their  help  to  carry  out  the 
methods  of  the  authors,  but  the  book  is  more 
specially  written  for  "those  who  are  occasionally 
called  upon  to  perform  gynecological  operations, 
and  have  not  had  opportunity  for  acquiring  the 
ripe  experience  which  long  apprenticeship  in  the 
gynecological  wards  and  operating  theater  brings." 
This  inadequacy  of  the  illustrations  is,  perhaps, 
most  obvious  in  plastic  work  and  it  is  even  more 
evident  in  radical  abdominal  hysterectomy  of 
cancer  where  one,  by  contrast,  is  reminded  of  the 
magnificent  pictures  of  Kroenig  and  Doederlein, 
Sigwart,  Hirst,  Graves,  and  others.  It  may,  how- 
ever, be  remarked  in  this  connection  that  the  final 
results  of  operation  for  uterine  cancer  are  excep- 
tionally good,  and  that  the  surgical  accomplish- 
ments of  the  authors  at  no  time  can  be  questioned. 
As  the  book  is  a  record  of  the  personal  methods  of 
the  authors  and  reflects  the  practice  of  the  school 
of  gynecological  surgery  to  which  they  belong,  we 
must  not  take  issue  with,  but  merely  mention, 
certain  points  of  divergence  from  our  own  customs. 
To  these  belong  the  use  of  silk  within  the  abdominal 
cavity,  the  repair  of  a  third  degree  laceration  with 
a  single  continuous  suture  the  knots  of  which 
extend  into  the  bowel,  the  failure  of  fastening  the 
round  ligaments  to  the  stump  of  the  vagina  after 
hysterectomy,  etc.  Be  that  as  it  may,  as  a  personal 
record,  the  work  confers  credit  upon  the  Middlesex 
and  Chelsea  Hospitals  whence  it  emanated. 

2  A  Textbook  of  Gynecological  Surgery.  By  Comvns  Berkeley, 
M.A.,  M.D.,  M.C.  (Cantab.),  F.R.C.P.  (Lond.).  M.R.C.S.  (En?.\ 
and  Victor  Bonney,  M.S.,  M.D.,  B.Sc.  (Lond.),  F.R.C.S.  (Eng.), 
M.R.C.P.  (Lond.).     2d.  ed.   London:    Cassell  &  Co.,  iq2c. 
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No  one  could  be  more  interested  in  the  appear- 
ance of  the  American  Journal  of  Obstetrics  and 
Gynecology  than  the  editor  of  Surgery,  Gyne- 
cology and  Obstetrics.  It  was  with  great 
regret  that  we  saw  the  old  American  Journal 
of  Obstetrics  retire  from  the  field  and  leave  the 
obstetricians  and  the  gynecologists  of  America 
without  an  exclusive  journal. 

Volume  I,  Number  i,  of  the  American  Journal 
of  Obstetrics  and  Gynecology  with  its  strong  edito- 


rial board,  its  splendid  appearance  typographically, 
and  its  valuable  scientific  material,  encourages 
one  to  believe  that  the  old  blue  journal,  that  did 
so  much  for  the  development  of  the  science  of 
gynecology  and  obstetrics  in  America,  has  a 
worthy  and  permanent  successor. 

The  obstetricians,  the  g}^necologists,  the  gen- 
eral practitioners,  the  medical  journaUsts  of 
America,  and  the  publishers  of  this  important 
journal  are  to  be  congratulated  in  having  at  the 
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head  of  the  editorial  board,  Dr.  George  W.  Kos- 
mak,  and  as  associate  editor,  Dr.  Hugo  Ehren- 
fest. 

Nothing  can  demonstrate  the  worth  of  this 
first  number  to  greater  advantage  than  the 
presentation  of  its  table  of  contents: 

Original  Communications 

A  Program  for  American  Gjmecology.  Presidential  Ad- 
dress. American  G>Tiecological  Societ3^  By  Robert 
L.  Dickinson,  M.D.,  F.A.C.S.,  New  York  City. 

A  Demonstration  of  Certain  Transition  Stages  from  Benign 
to  Malignant  Conditions  in  the  Ovary,  the  Uterus, 
and  the  Vulva.  By  T.  Watts  Eden,  M.D.,  F.R.C.P., 
F.R.C.S.,  and  Gordon  Ley,  F.R.C.S.,  London,  Eng- 
land. 

The  Induction  of  Labor  at  Term.  By  Charles  B.  Reed, 
M.D.,  F.A.C.S.,  Chicago. 

The  Prophylactic  Forceps  Operation.  By  Joseph  B. 
DeLee,  M.D.,  F.A.C.S.,  Chicago. 

Extraperitoneal  Cesarean  Section.  Bj^  John  A.  ilcGlinn, 
M.D.,  M.S.,  Philadelphia. 

Cranial  and  Intracranial  Birth  Injuries.  By  Harold  Bailey, 
il.D.,  F.A.C.S.,  New  York  City. 

Society  Transactions 

American    G\-necological    Society.      Forty-fifth    Annual 
Meeting. 

Analgesia  and  Anesthesia  in  Labor.  Bv  Edward  P.  Da\ds, 
M.D.,  F.A.C.S.,  Philadelphia. 


Induction  of  Labor;  Indications  and  Methods,  with  Special 
Reference  to  the  Use  of  Pituitary'  Extract.  By  Ben- 
jamin P.  Watson,  M.D.,  F.A.C.S.,  Toronto,  Ont. 

Induction  of  Labor  at  Term.  By  Charles  B.  Reed,  M.D., 
F..\.C.S.,  Chicago. 

The  Prophjdactic  Forceps  Operation.  By  Joseph  B.  DeLee, 
M.D.,  F.A.C.S.,  Chicago. 

The  Value  of  the  Wassermann  Reaction  in  Obstetrics 
Based  upon  the  Study  of  4547  Consecutive  Observa- 
tions. By  J.  Whitridge  Williams,  M.D.,  F.A.C.S., 
Baltimore. 

Extraperitoneal  Cesarean  Section.  By  John  A.  McGlinn, 
M.D.,  F.A.C.S.,  Philadelphia. 

Recent  Progress  in  Obstetrics  and  G>Tiecolog>'.  By  Hugo 
Ehrenfest,  M.D.,  F.A.C.S.,  St.  Louis. 

The  Treatment  of  Suppurating  Wounds  Following  Abdom- 
inal Section.  By  Thomas  J.  Watkins,  M.D.,  F.A.C.S., 
Chicago. 

Acidosis  in  Operative  Surgery  and  Its  Treatment  by  Glucose 
and  Gum  Acacia  Given  Intravenously.  By  Lilian 
K.  P.  Farrar,  :^I.D.,  F.A.C.S.,  New  York  City. 

Transition  Stages  from  Benign  to  Malignant  Conditions  in 
the  Ovary,  the  Tubes,  and  the  Vulva.  By  Thomas 
Watts  Eden,  M.D.,  F.R.C.P.,  F.R.C.S.,  London, 
England. 
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Collective  Re\aew — The  Prophylaxis  and  Treatment  of 

Puerperal  Infections.     By  Hugo   Ehrenfest,   M.D., 

F.A.C.S. 
Selected  Abstracts — The  Bacteriology  and  Chemistry  of 

the  Vagina. 
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HOSPITAL  STANDARDIZATION 


THE  chief  purpose  of  the  American  College 
of  Surgeons,  since  its  beginning  in  1913, 
has  been  the  betterment  of  the  clinical 
practice  of  surgery.  Surgery  is  a  specialty  of 
medicine;  it  is  also  an  inseparable  part  of  the 
science  of  medicine.  Better  practice  of  surgery, 
therefore,  means  the  better  practice  of  medicine, 
and  it  was  with  this  fundamental  idea  that  the 
College  set  about  its  work.  Even  matters  of 
pubhc  health,  the  prevention  of  disease,  the  in- 
telHgent  distribution  of  the  benefits  of  medicine, 
medical  education,  and  problems  of  hospital 
administration  and  equipment,  are  factors  in  any 
comprehensive  plan  of  action  with  such  an  aim. 
The  work  of  the  College  in  these  fields  is  called 
hospital  standardization. 

Details  of  the  program  of  hospital  standardiza- 
tion, what  it  is,  how  it  developed,  its  meaning 
to  the  public,  to  the  hospitals,  and  to  the  profes- 
sion, and  a  bibliography  of  the  subject,  are  given 
in  the  report  of  the  College  for  1919  (Bulletin 
Vol.  IV,  No.  4).  The  following  pages  are  a  report 
of  progress  for  1920. 

Hospital  standardization  aims  to  safeguard  the 
patient  against  error  in  diagnosis,  against  lax  or 
lazy  treatment,  against  unnecessary  surgical 
operations  or  operations  by  unskilled  surgeons; 
it  aims  to  bring  to  every  patient,  however  humble, 
the  highest  service  known  to  the  profession. 

Backed  by  the  common  experience  of  practice, 
doctors  today  unanimously  agree  that  if  they 
are  to  create  the  highest  service  of  which  the  pro- 
fession is  capable,  they  must  at  regular  intervals 
review  what  they  have  done,  what  results  they 
have  accomplished,  what  mistakes,  if  any,  they 
have  made  and  why.  No  avoidable  mistake  should 
be  repeated.  In  other  words,  it  is  the  doctor's 
obligation  to  benefit  constantly  by  his  experience 
and  to  apply  to  his  work  the  ever  increasing 
wisdom  gained  from  that  experience.  Further, 
the  doctor's  duty  to  his  profession,  to  himself, 
and  to  society,  requires  that  he  benefit  also  by 
the  clinical  experience  of  his  colleagues.  The 
common  experience  of  his  colleagues  is  his  and 
his  experience  is  theirs. 

But  how  is  the  doctor  to  gain  in  a  regular  and 
orderly  way  the  benefit  of  his  own  and  his  col- 


leagues' cHnical  experience?  To  answer  that 
question  the  minimum  standard,  given  below, 
was  designed. 

The  minimum  standard  grew  gradually  out  of 
a  thorough  study  of  actual  conditions  in  the 
practice  of  medicine.  It  grew  out  of  the  straight 
thinking  of  the  clearest  minds  in  medical  and 
hospital  work  on  this  continent.  It  is  practicable, 
workable,  and  constructive.  It  costs  effort  rather 
than  money.  It  safeguards  the  care  of  every 
patient  admitted  to  the  hospital  by  insistence 
upon  competence  on  the  part  of  the  doctor,  on 
thorough  study  and  diagnoses  in  writing  for  each 
case,  and  a  checking  up,  at  least  once  each  month, 
of  the  clinical  service  of  the  hospital.  It  fixes 
responsibihty  throughout  the  hospital.  It  calls 
for  the  "production  sheets"  of  the  hospital,  but 
does  not  cause  in  any  way  violation  of  the  con- 
fidential relationship  between  the  doctor  and 
his  patient.  It  encourages  and  even  compels 
research.  It  defines  the  minimum  service  to  the 
patient,  which,  beyond  all  debate,  is  considered 
essential. 

Above  all,  the  minimum  standard  is  designed 
to  bring  a  sense  of  responsibility  to  those  who 
have  to  do  with  a  hospital,  that  each  patient  ad- 
mitted shall  receive  care  scientifically  sound.  It 
is  on  this  basis  that  the  hospital  may  seek  the  con- 
fidence, good  will,  and  support  of  its  community. 

The  medical  superintendent^  of  one  of  the  lead- 
ing hospitals  of  the  continent  recently  said,  after 
years  of  practical  administration  of  the  standard: 

"The  minimum  standard  is  not,  perhaps,  so 
simple  as  it  looks.  But  certainly  it  does  not 
impose  too  great  a  burden  of  effort  upon  the  doc- 
tor or  upon  the  hospital.  It  calls  for  no  undue 
expenditure  of  money.  It  is  not  impertinent,  for 
it  is  based  upon  the  sound  principles  of  practice 
which  the  profession  long  ago  accepted.  It  forces 
a  constructive  and  co-operative  scrutiny  over  all 
medical  work  in  the  hospital;  unnecessary  surgery, 
incompetent  surgery,  lax  and  lazy  medical  serv- 
ice, and  all  commerciaUsm  in  medicine  go  down 
before  it. 

"The  minimum  standard  is  not  a  theory. 
Wherever  it  is  tried  with  sincerity,  it  succeeds. 

1  Dr.  M.  T.  McEachern,  Vancouver  General  Hospital. 
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One  result  of  it,  too,  is  that  it  swiftly  submerges 
personal  prejudices  among  doctors  and  unites 
them  under  those  bonds  which  have  always  made 
the  profession  great." 

Again,  the  World's  Work  last  spring  assigned 
to  an  investigator  the  task  of  making  a  report 
upon  the  effect  of  the  minimum  standard  among 
hospitals.  This  report  was  pubHshed  in  the 
magazine  for  June,  1920.  With  regard  to  the 
minimum  standard,  the  writer,  ]SIr.  Hawthorne 
Daniel,  says  in  part: 

"The  statement  is  simpHcity  itself,  and  yet, 
with  all  of  its  simplicity  it  contains  just  the  sug- 
gestions that  go  to  make  good  hospitals  of  medi- 
ocre ones;  just  the  suggestions  that  lead  to  the 
conservation  of  Kves  and  the  elimination  of  un- 
necessary operations;  just  the  suggestions  that 
bring  about  the  conscientious  care  that  every 
patient  in  every  hospital  has  a  right  to  expect. 

"From  coast  to  coast  the  idea  is  changing  the 
conditions  in  hospitals.  Everywhere  there  is  the 
ferment  of  development,  the  activity  of  improve- 
ment. In  great  centers  of  medical  affairs  the 
changes  have  been  startling.  In  Baltimore,  the 
greatest  center  of  medicine  in  America,  there  is 
not  a  hospital  of  100  beds  or  more  that  has  not  put 
into  effective  operation  the  minimum  standard. 

"In  New  Y^ork  and  other  cities  the  hospit- 
als have  made  almost  as  great  an  advance.  The 
world  of  the  hospital  is  changing.  An  advance 
normally  to  be  expected  in  twenty  years  has  come 
in  three.  For  this  opinion  I  am  indebted  to 
President  Henry  S.  Pritchett  of  the  Carnegie 
Foundation. 

"The  medical  profession  generally  is  to  be 
congratulated  upon  the  progressive  work  being 
accomplished  by  its  many  prominent  members 
who  are  Fellows  of  the  American  College  of 
Surgeons.  In  its  membership  the  College  includes 
the  best  men  in  the  field,  and  there  are  few  promi- 
nent surgeons  in  the  countrv  who  are  not  on  its 
roll. 

"The  medical  profession  is  largely  made  up  of 
men  who  are  practical  idealists.  Sometimes, 
under  the  forces  of  circumstances,  some  of  them 
may  not  have  held  entirely  true  to  their  own 
ideals,  but  it  seems  difficult  to  believe  that  many 
of  them  have  ever  allowed  their  ideals  completely 
to  lose  control.  And  ^\^th  the  program  of  the 
College  to  supplement  their  own  beliefs  they  are 
throwing  aside  those  methods  that  are  open  in  the 
least  to  criticism,  and  of  their  own  volition  have 
renewed  and  increased  their  efforts  to  bring  about 
the  reforms  in  which  they  always  have  believed. 

"It  is  with  this  elusive  force  that  the  College 
has  worked  with  such  success.    With  the  ideals 


of  the  profession  visualized,  and  with  practical 
plans  made  to  insure  their  application,  the  country 
may  confidently  look  forward  to  a  new  era  that  is 
already  partly  here;  when  the  hospitals  of  Amer- 
ica will  be  institutions  for  service,  from  which 
selfish  interest  and  careless  methods  have  been 
abolished,  and  to  which  the  country  may  look 
for  considerate  and  efficient  treatment,  confident- 
ly expecting  and  receiving  the  utmost  that  the 
medical  profession  is  capable  of  giving." 

THE    MINIMUM   STANDARD 

The  standard  pro\ddes: 

1.  That  physicians  and  surgeons  privileged 
to  practice  in  the  hospital  be  organized  as  a  def- 
inite group  or  staff.  Such  organization  has 
nothing  to  do  with  the  question  as  to  whether  the 
hospital  is  "open"  or  "closed,"  nor  need  it  affect 
the  various  existing  t}npes  of  staff  organization. 
The  word  staff  is  here  defined  as  the  group  of 
doctors  who  practice  in  the  hospital  inclusive  of 
all  groups  such  as  the  "regular  staff,"  the  "visit- 
ing staff,"  and  the  "associate  staff." 

2.  That  membership  upon  the  staff  be  re- 
stricted to  physicians  and  surgeons  who  are  (a) 
competent  in  their  respective  fields  and  (b)  worthy 
in  character  and  in  matters  of  professional  ethics; 
that  in  this  latter  connection  the  practice  of  the 
di\dsion  of  fees,  under  any  guise  whatever,  be 
prohibited. 

3.  That  the  staff  initiate  and,  mth  the  approv- 
al of  the  governing  board  of  the  hospital,  adopt 
rules,  regulations,  and  policies  governing  the 
professional  work  of  the  hospital;  that  these  rules, 
regulations,  and  policies  specifically  provide: 

(a)  That  staff  meetings  be  held  at  least  once 
each  month.  (In  large  hospitals  the  departments 
may  choose  to  meet  separately.) 

(b)  That  the  staff  review  and  analyze  at 
regular  intervals  the  clinical  experience  of  the 
staff  in  the  various  departments  of  the  hospital, 
such  as  medicine,  surgery,  and  obstetrics;  the 
clinical  records  of  patients,  free  and  pay,  to  be 
the  basis  for  such  review  and  analyses. 

4.  That  accurate  and  complete  case  records 
be  written  for  all  patients  and  filed  in  the  hospital, 
a  complete  case  record  being  one,  except  in  an 
emergency,  which  includes  the  personal  history; 
the  physical  examination,  with  chnical,  patho- 
logical, and  X-Ray  findings  when  indicated; 
the  working  diagnosis;  the  treatment,  medical 
and  surgical;  the  medical  progress;  the  condition 
on  discharge  mth  final  diagnosis;  and,  in  case 
of  death,  the  autopsy  findings  when  available. 

5.  That  clinical  laboratory  facihties  be  avail- 
able for  the  study,  diagnoses,  and  treatment  of 
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patients,  these  facilities  to  include  at  least  chem- 
ical, bacteriological,  serological, histological, radio- 
graphic, and  fluoroscopic  service  in  charge  of 
trained  technicians. 

THE    "approved"    LIST 

Following  herewith  is  a  list  of  the  general 
hospitals  of  one  hundred  or  more  beds  in  the 
United  States  and  Canada  which  on  inspection 
either  met  the  minimum  standard  or  later  during 
the  current  year  reported  that  they  meet  that 
standard. 

In  presenting  this  list  the  Regents  of  the  Col- 
lege are  quite  aware  that  artificial  standardization 
is  indefensible.  After  five  years  of  work,  however, 
upon  the  problem  of  better  service  in  hospitals, 
the  Regents  believe  that  the  standard  upon  whch 
this  list  is  based  is  fundamental.  They  are  borne 
out'  in  this  view  by  the  hospital  administrators 
and  hospital  trustees.  The  list,  therefore,  marks 
in  an  accurate  fashion  the  progress  of  the  medical 
profession  in  making  its  own  ideals  come  true  in 
practice. 

The  hospitals  named  in  the  list  are  taken  from 
a  group  of  671  hospitals.  Two  years  ago  89  out  of 


these  671  hospitals  fulfilled  the  minimum  stand- 
ard; one  year  ago  198  out  of  the  671  met  the 
standard;  at  the  present  time  392  of  the  group 
meet  the  standard. 

These  figures  are  the  findings  of  personal  visits 
to  the  hospitals  by  staff  members  of  the  College. 
These  men,  all  graduates  in  medicine,  visited  the 
hospitals  not  as  spies  nor  as  meddlers.  They  went 
rather  as  engineers,  discovering  first  what  the 
shortcomings  of  the  institutions  were  and  then 
indicating  how  those  shortcomings  might  best  be 
overcome.  The  council  meetings  held  at  the 
various  hospitals  by  these  visitors  are  a  most 
important  factor  in  the  success  of  the  entire  work. 

In  addition  to  the  695  general  hospitals  of  100 
or  more  beds  in  the  United  States  and  Canada, 
there  are  in  these  two  countries  979  general 
hospitals  of  from  50  to  100  beds. 

On  every  hand  evidence  exists  today  of  a  new 
and  powerful  interest  on  the  part  of  the  public 
in  hospitals.  The  time  is  not  far  distant  when 
a  hospital,  in  co-operation  with  the  doctors  who 
practice  in  it,  must  either  soundly  protect  the 
patients'  right  to  be  well  or  forfeit  all  claim  to  the 
confidence  and  good  will  of  the  community. 


Hospitals  with  a  Capacity  of  100  or  More  Beds  in  which  the  Minimum  Standard 

IS  IN  Effective  Operation 


Those  marked  (*)  were  deficient  in  one  or  more  details  at  the  time  of 
inspection  but  later  reported  complete  fulfillment  of  Standard. 

UNITED  STATES 
ALABAMA 

Employes  Hospital  T.  C.  I.  &  R.  R.  Co.,  Birmingham 
*Hillman  Hospital,  Birmingham 
*South  Highlands  Infirmary,  Birmingham 

ARKANSAS 

*Logan  H.  Roots  Memorial  Hospital,  Little  Rock 
*St.  Louis  Southwestern  Hospital,  Texarkana 
*St.  Vincent's  Hospital,  Little  Rock 

CALIFORNIA 

Alameda  County  Hospital,  San  Leandro 

Lane  Hospital,  San  Francisco 

Los  Angeles  County  Hospital,  Los  Angeles 
*Mary's  Help  Hospital,  San  Francisco 
*0'Connor  Sanitarium,  San  Jose 
*Pasadena  Hospital,  Pasadena 
*St.  Francis  Hospital,  San  Francisco 
*St.  Mary's  Hospital,  San  Francisco 

St.  Vincent's  Hospital,  Los  Angeles 
*San  Diego  County  Hospital,  San  Diego 

San  Francisco  Hospital,  San  Francisco 
*San  Joaquin  County  Hospital,  French  Camp 
*Santa  Clara  County  Hospital,  San  Jose 

Univer^ty  of  California  Hospital,  San  Francisco 


COLORADO 

"City  and  County  Hospital,  Denver 
Minnequa  Hospital,  Pueblo 
"St.  Anthony's  Hospital,  Denver 


CONNECTICUT 

*Bridgeport  Hospital,  Bridgeport 

Grace  Hospital,  New  Haven 

Greenwich  General  Hospital,  Greenwich 
*Hartford  Hospital,  Hartford 

New  Haven  Hospital,  New  Haven 

St.  Francis  Hospital,  Hartford 
*St.  Mary's  Hospital,  Waterbury 

Waterbury  Hospital,  Waterbury 

DISTRICT  OF  COLUMBIA 

*Central  Dispensary  and  Emergenc}^  Hospital,  Washington 
*Garfield  Memorial  Hospital,  Washington 
*George  Washington  University  Hospital,  Washington 
*Washington  Sanitarium,  Washington 

GEORGIA 

*Grady  Memorial  Hospital,  Atlanta 
*University  Hospital,  Augusta 

IDAHO 
*St.  Alphonsiis  Hospital,  Boise 
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ILLINOIS 

*American  Hospital,  Chicago 

Augustana  Hospital,  Chicago 

Chicago  Lying-in  Hospital,  Chicago 

Children's  Memorial  Hospital,  Chicago 

Cook  County  Hospital,  Chicago 

Evanston  Hospital,  Evanston 
*Frances    E.    Willard    National    Temperance    Hospital, 

Chicago 
*Grant  Hospital,  Chicago 

Hahnemann  Hospital,  Chicago 
*Illinois  Central  Hospital,  Chicago 

Mercy  Hospital,  Chicago 

Michael  Reese  Hospital,  Chicago 

Presbyterian  Hospital,  Chicago 

St.  Anne's  Hospital,  Chicago 
*St.  Bernard's  Hospital,  Chicago 
*St.  Elizabeth's  Hospital,  Chicago 
*St.  Elizabeth's  Hospital,  Danville 

St.  Joseph's  Hospital,  Chicago 

St.  Luke's  Hospital,  Chicago 

St.  Mary  of  Nazareth  Hospital,  Chicago 
*South  Shore  Hospital,  Chicago 

Wesley  Memorial  Hospital,  Chicago 

INDIANA 

*Methodist  Episcopal  Hospital,  Indianapolis 

Robert  W.  Long  Hospital,  Indianapolis 
*St.  Anthonj^'s  Hospital,  Terre  Haute 

St.  Elizabeth's  Hospital,  La  Fayette 

St.  Joseph's  Hospital,  Fort  Wayne 
*St.  Joseph's  Hospital,  Mishawaka 
*St.  Mary's  Hospital,  Evansville 

IOWA 

*Iowa  Lutheran  Hospital,  Des  Moines 
*Mercy  Hospital,  Davenport 

St.  Joseph's  Mercy  Hospital,  Sioux  City 

University  Hospital,  Iowa  City 


KANSAS 

*St.  Francis  Hospital,  Wichita 
St.  Margaret's  Hospital,  Kansas  City 

KENTUCKY 

*Good  Samaritan  Hospital,  Lexington 
*Norton  Memorial  Hospital,  Louisville 
Louisville  City  Hospital,  Louisville 
*St.  Anthony's  Hospital,  Louisville 
*St.  Joseph's  Infirmary,  Louisville 
*SS.  Mary  and  Elizabeth  Hospital,  Louisville 

LOUISIANA 

*Charity  Hospital,  New  Orleans 

*Charity  Hospital,  Shreveport 

*Hotel  Dieu  Hospital,  New  Orleans 

*Presbyterian  Hospital,  New  Orleans 

■^St.  Francis  Sanitarium,  Monroe 

*T.  E.  Schumpert  IMemorial  Sanitarium,  Shreveport 

*Touro  Infirmary,  New  Orleans 

MAINE 
*Eastcrn  Maine  (General  Hospital,  Bangor 


MARYLAND 

Bay  View  Hospital,  Baltimore 
Franklin  Square  Hospital,  Baltimore 
Hebrew  Hospital  and  Asylum,  Baltimore 
Johns  Hopkins  Hospital,  Baltimore 
Marjdand  General  Hospital,  Baltimore 
*Mercy  Hospital,  Baltimore 
St.  Agnes  Hospital,  Baltimore 
St.  Joseph's  Hospital,  Baltimore 
University  Hospital,  Baltimore 

MASSACHUSETTS 

Boston  City  Hospital,  Boston 
*Carney  Hospital,  Boston 

Children's  Hospital,  Boston 

City  Hospital,  Fall  River 
*Holyoke  City  Hospital,  Holyoke 
*Lawrence  General  Hospital,  Lawrence 

Lowell  Corporation  Hospital,  Lowell 

Lowell  General  Hospital,  Lowell 

Massachusetts  General  Hospital,  Boston 

Massachusetts  Homeopathic  Hospital,  Boston 

Memorial  Hospital,  Worcester 
"^New  England  Hospital  for  Women  and  Children,  Boston 

Peter  Bent  Brigham  Hospital,  Boston 

St.  Elizabeth's  Hospital,  Boston 
*St.  Vincent's  Hospital,  Worcester 

Springfield  Hospital,  Springfield 

Union  Hospital,  Fall  River 
*Worcester  City  Hospital,  Worcester 

MICHIGAN 

Battle  Creek  Sanitarium,  Battle  Creek 
*Blodgett  Memorial  Hospital,  Grand  Rapids 
*Butterworth  Hospital,  Grand  Rapids 
*Children's  Free  Hospital,  Detroit 
*Detroit  Receiving  Hospital,  Detroit 

Grace  Hospital,  Detroit 

Harper  Hospital,  Detroit 
*House  of  Providence,  Detroit 

St.  Joseph's  Hospital,  Ann  Arbor 
*St.  Mary's  Hospital,  Detroit 
*St.  Mary's  Hospital,  Grand  Rapids 

University  Hospital,  Ann  Arbor 

University  of  Michigan  Homeopathic  Hospital,  Ann  Arbor 
*Women's  Hospital  and  Infants'  Home,  Detroit 

MINNESOTA 

*Asbury  Methodist  Deaconess  Hospital,  Minneapolis 
*Bethesda  Hospital,  St.  Paul 

City  and  County  Hospital,  St.  Paul 

Colonial  Hospital,  Rochester 
*Fairview  Hospital,  INIinneapolis 

Minneapolis  City  Hospital,  Minneapolis 
*Mounds  Park  Sanitarium,  St.  Paul 
*Norwegian  Lutheran  Deaconess  Hospital,  Minneapolis 
*St.  Joseph's  Hospital,  St.  Paul 
*St.  Luke's  Hospital,  St.  Paul 

St.  Mary's  Hospital,  Duluth 

St.  Mary's  Hospital,  Minneapolis 

St.  Mary's  Hospital,  Rochester 

Swedish  Hospital,  Minneapolis 

University  of  Minnesota  Hospital,  IMinneapolis 

Worrell  Hospital,  Rochester 

MISSISSIPPI 
*Matty  Hersee  Hospital,  Meridian 
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MISSOURI 

*Alexian  Brothers  Hospital,  St.  Louis 

Barnes  Hospital,  St.  Louis 
*Childrcn's  Hospital,  Kansas  City 
*Christian  Church  Hospital,  Kansas  City 
*Jewish  Hospital,  St.  Louis 

Kansas  City  General  Hospital,  Kansas  City 

Research  Hospital,  Kansas  City 
*St.  Anthony's  Hospital,  St.  Louis 
*St.  John's  Hospital,  St.  Louis 

St.  Joseph's  Hospital,  Kansas  City 

St.  Louis  Children's  Hospital,  St.  Louis 

St.  Louis  City  Hospital,  St.  Louis 
*St.  Luke's  Hospital,  St.  Louis 

St.  Mary's  Hospital,  St.  Louis 

St.  Mary's  Hospital,  Kansas  City 
*Wesley  Hospital,  Kansas  City 

MONTANA 

*Columbus  Hospital,  Great  Falls 
Murray  Hospital,  Butte 
*St.  Patrick's  Hospital,  Missoula 

NEBRASKA 

St.  Elizabeth's  Hospital,  Lincoln 
*St.  Francis  Hospital,  Grand  Island 
St.  Joseph's  Hospital,  Omaha 
University  of  Nebraska  Hospital,  Omaha 

NEW  JERSEY 

*Alexian  Brothers  Hospital,  Elizabeth 

*A11  Souls  Hospital,  Morristown 

*Bayonne  Hospital  and  Dispensary,  Bayonne 

Christ  Hospital,  Jersey  City 
*Cooper  Hospital,  Camden 

Elizabeth  General  Hospital  and  Dispensary,'  Elizabeth 
*Hackensack  Hospital,  Hackensack 

Jersey  City  Hospital,  Jersey  City 

Mercer  Hospital,  Trenton 

Morristown  Memorial  Hospital,  Morristown 
*Mountainside  Hospital,  Montclair 
*Muhlenburg  Hospital,  Plainfield 

Newark  City  Hospital,  Newark 

Newark  Memorial  Hospital,  Newark 
*Orange  Memorial  Hospital,  Orange 

Passaic  General  Hospital,  Passaic 

Paterson  General  Hospital,  Paterson 

St.  Elizabeth's  Hospital,  Elizabeth 
*St.  Francis  Hospital,  Trenton 


Grecnpoint  Hosjjital,  Brooklyn 

Hahnemann  Hospital  of  the  City  of  New  York,  New  York 

Hahnemann  Hospital,  Rochester 

Harlem  Hospital,  New  York 
*Holy  Family  Hospital,  Brooklyn 
*Homeopathic  Hospital,  Albany 

Jewish  Hospital,  Brooklyn 

Kings  County  Hospital,  Brooklyn 
*Lebanon  Hospital,  New  York 
*Lincoln  Home  and  Hospital,  New  York 

Long  Island  College  Hospital,  Brooklyn 
*Memorial  Hospital,  New  York 
*Methodist  Episcopal  Hospital,  Brooklyn 

Metropolitan  Hospital,  New  York 
*Mt.  St.  IMary's  Hospital,  Niagara  Falls 

Mt.  Sinai  Hospital,  New  York 

New  York  City  Hospital,  Blackwell's  Island,  New  York 
.*New  York  Hospital,  New  York 

New  York  Orthopedic  Dispensary  and  Hospital,  New 
York 

New  York  Post-Graduate  Medical  School  and  Hospital, 
New  York 

New  York  Skin  and  Cancer  Hospital,  New  York 
*Ne  w  York  Society  for  the  Relief  of  Ruptured  and  Crippled, 

New  York 
*Niagara  Falls  Memorial  Hospital,  Niagara  Falls 

Presbyterian  Hospital,  New  York 
*Rochester  General  Hospital,  Rochester 

Rochester  Homeopathic  Hospital,  Rochester 
*Roosevelt  Hospital,  New  York 

St.  Catherine  Hospital,  Brooklyn 
*St.  John's  Brooklyn  Hospital,  Brooklyn 
*St.  John's  Hospital,  Long  Island 

St.  Luke's  Hospital,  New  York 
*St.  Mark's  Hospital,  New  York 
*St.  Mary's  Free  Hospital  for  Children,  New  York 

St.  Mary's  Hospital,  Brooklyn 

St.  Vincent's  Hospital,  New  York 

Samaritan  Hospital,  Troy 

Sloane  Hospital  for  Women,  New  York 
*Staten  Island  Hospital,  Tompkinsville 
*Troy  Hospital,  Troy 

Woman's  Hospital,  New  York 

NORTH  CAROLINA 
*Watts  Hospital,  West  Durham 

NORTH  DAKOTA 

Bismarck  Evangelical  Hospital,  Bismarck 
St.  John's  Hospital,  Fargo 


NEW  YORK 

*Albany  Hospital,  Albany 

Bellevue  Hospital,  New  York 

Beth  Israel  Hospital,  New  York 
*Binghamton  City  Hospital,  Binghamton 

Brooklyn  Hospital,  Brooklyn 
*Buffalo  City  Hospital,  Buffalo 
*Buffalo  Homeopathic  Hospital,  Buffalo 
*Bushwick  Hospital,  Brooklyn 
*Children's  Hospital,  Buffalo 

Coney  Island  Hospital,  Brooklyn 

Cumberland  Street  Hospital,  Brooklyn 
*Community  Hospital,  New  York 
*Ellis  Hospital,  Schenectady 
*Flushing  Hospital  and  Dispensary,  Flushing 
*Fordham  Hospital,  New  York 

Gouverneur  Hospital,  New  York 


OHIO 

*Christ  Hospital,  Cincinnati 

Cincinnati  General  Hospital,  Cincinnati 
*City  Hospital,  Akron 
*Cleveland  City  Hospital,  Cleveland 

Good  Samaritan  Hospital,  Cincinnati 
*Good  Samaritan  Hospital,  Zanesville 
*Hawkes  Hospital  of  ]\Iount  Carmel,  Columbus 
*Jewish  Hospital,  Cincinnati 

Lakeside  Hospital,  Cleveland 
*Lucas  County  Hospital,  Toledo 
*Miami  Valley  Hospital,  Dayton 
*Mercy  Hospital,  Hamilton 

Mt.  Sinai  Hospital,  Cleveland 
*People's  Hospital,  Akron 
*St.  Alexis  Hospital,  Cleveland 
*St.  Elizabeth's  Hospital,  Dayton 
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*St.  Elizabeth's  Hospital,  Youngstown 
*St.  John's  Hospital,  Cleveland 
*St.  Luke's  Hospital,  Cleveland 
*St.  Rita's  Hospital,  Lima 

St.  Vincent's  Hospital,  Cleveland 

St.  Vincent's  Hospital,  Toledo 
*Springfield  Citj^  Hospital,  Springfield 

Toledo  Hospital,  Toledo 
*Youngstown  Hospital,  Youngstown 

OKLAHOMA 

St.  Anthony's  Hospital,  Oklahoma  City 
*State  University  Hospital,  Oklahoma  City 

OREGON 
St.  Vincent's  Hospital,  Portland 

PENNSYLVANIA 

Data  concerning  hospitals  in  Pennsylvania  were  obtained  in  co-operation 
with  the  Pennsylvania  Bureau  of  Medical  Education  and  Licensure. 

Allegheny  General  Hospital,  Pittsburgh 

AUentown  Hospital,  Allentown 

Altoona  Hospital,  Altoona 

Columbia  Hospital,  Pittsburgh 

Conemaugh  Valley  Memorial  Hospital,  Johnstown 

Easton  Hospital,  Easton 

Hahnemann  Medical  CoUege  Hospital,  Philadelphia 

Harrisburg  Hospital,  Harrisburg 

Hospital  of  the  University  of  Pennsylvania,  Philadelphia 

Hospital  of  the  Women's  Homeopathic  Association  of 
Pennsylvania,  Philadelphia 

Hospital  of  the  Women's  Medical  College,  Philadelphia 

Jefferson  Medical  College  Hospital,  Philadelphia 

Jewish  Hospital,  Philadelphia 

Lancaster  General  Hospital,  Lancaster 

Lankenau  Hospital,  Philadelphia 

McKeesport  Hospital,  McKeesport 

Medico-Chirurgical  Hospital,  Philadelphia 

Mercy  Hospital,  Pittsburgh 

Mercy  Hospital,  Wilkes-Barre 

Methodist  Episcopal  Hospital,  Philadelphia 

Misericordia  Hospital,  Philadelphia 

Moses  Taylor  Hospital,  Scranton 

Passavant  Hospital,  Pittsburgh 

Pennsylvania  Hospital,  Philadelphia 

Philadelphia  General  Hospital,  Philadelphia 

Philadelphia  Orthopedic  Hospital,  Philadelphia 

Philadelphia  Polyclinic  Hospital,  Philadelphia 

Pittsburgh  Hospital,  Pittsburgh 

Presbyterian  Hospital,  Philadelphia 

Presbyterian  Hospital,  Pittsburgh 

Robert  Packer  Hospital,  Sayre 

Sacred  Heart  Hospital,  Allentown 

St.  Francis  Hospital,  Pittsburgh 
*St.  John's  General  Hospital,  Pittsburgh 

St.  Joseph's  Hospital  and  Dispensary,  Pittsburgh 

St.  Luke's  Hospital,  South  Bethlehem 

St.  Margaret's  Hospital.  Pittsburgh 

St.  Mary's  Hospital,  Philadelphia 

St.  Timothy's  Hospital,  Philadelphia 
*St.  Vincent's  Hospital,  Erie 

South  Side  Hospital,  Pittsburgh 

State  Hospital  of  Middle  Coal  Fields,  Hazelton 

Western  Pennsylvania  Hospital,  Pittsburgh 

Wilkes-Barre  City  Hospital,  Wilkes-Barre 

Wills  Eye  Hospital,  Philadelphia 

Women's  Hospital,  Philadelphia 


RHODE  ISLAND 
Rhode  Island  Hospital,  Providence 

SOUTH  CAROLINA 

*Chick  Springs  Sanitarium,  Chick  Springs 
*Florence  Infirmary,  Florence 
Roper  Hospital,  Charleston 

SOUTH  DAKOTA 
*St.  Luke's  Hospital,  Aberdeen 

TENNESSEE 

*Baroness  Erlanger  Hospital,  Chattanooga 
*Nash\dlle  City  Hospital,  Xash\'ille 
*St.  Joseph's  Hospital,  ^Memphis 
*St.  Thomas  Hospital,  NashviUe 

TEXAS 

John  Sealy  Hospital,  Galv^eston 
*Parkland  Hospital,  Dallas 
*Provadence  Sanitarium,  Waco 
*St.  Joseph's  Infirmary,  Fort  Worth 
*St.  Joseph's  Infirmary,  Houston 
*St.  Mary's  Infirmary,  Galveston 
*St.  Paul's  Sanitarium,  Dallas 
*Santa  Rosa  Hospital,  San  Antonio 

Temple  Sanitarium,  Temple 

Texas  Baptist  Memorial  Sanitarium,  Dallas 

UTAH 

♦Doctor  W.  H.  Groves  Latter  Day  Saints  Hospital, 

Salt  Lake  Citj^ 
*Holy  Cross  Hospital,  Salt  Lake  City 

VERMONT 
*Mary  Fletcher  Hospital,  Burlington 

VIRGINIA 

♦University  of  Virginia  Hospital,  Charlottesville 
♦Virginia  Hospital,  Richmond 

WASHINGTON 

Children's  Orthopedic  Hospital,  Seattle 

Providence  Hospital,  Seattle 

St.  Elizabeth's  Hospital,  North  Yakima 

St.  Joseph's  Hospital,  Tacoma 
*St.  Luke's  Hospital,  Spokane 
♦Seattle  City  Hospital,  Seattle 

Seattle  General  Hospital,  Seattle 

WEST  VIRGINIA 

♦Kessler-Hatfield  Hospital,  Huntington 
♦Ohio  Valley  General  Hospital,  Wheeling 
♦St.  Man,-s  Hospital,  Clarksburg 
♦Sheltering  Arms  Hospital,  Hansford 
♦Wheeling  Hospital,  Wheeling 

WISCONSIN 

♦La  Crosse  Lutheran  Hospital,  La  Crosse 

Luther  Hospital,  Eau  Claire 
♦Madison  General  Hospital,  Madison 

Milwaukee  County  Hospital,  Milwaukee 
♦Milwaukee  Hospital,  Milwaukee 
♦Mt.  Sinai  Hospital,  Milwaukee 
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Sacred  Heart  Hospital,  Eau  Claire 
St.  Agnes  Hospital,  Fond  du  Lac 
St.  Francis  Hospital,  La  Crosse 
St.  Joseph's  Hospital,  Marshfield 
St.  Joseph's  Hospital,  Milwaukee 
*St.  Mary's  Hospital,  Green  Bay 
Trinity  Hospital,  Milwaukee 

WYOMING 
Wheatland  Hospital,  Wheatland 


CANADA 


ALBERTA 


Calgary  General  Hospital,  Calgary 
Holy  Cross  General  Hospital,  Calgary 


BRITISH  COLUMBIA 


Provincial  Royal  Jubilee  Hospital,  Victoria 
*Royal  Columbia  Hospital,  New  Westminster 
St.  Joseph's  Hospital,  Victoria 
St.  Paul's  Hospital,  Vancouver 
Vancouver  General  Hospital,  Vancouver 


MANITOBA 

Children's  Hospital,  Winnipeg 
St.  Boniface  Hospital,  St.  Boniface 
Winnipeg  General  Hospital,  Winnipeg 

NOVA  SCOTIA 
Victoria  General  Hospital,  Halifax 

ONTARIO 

Hospital  for  Sick  Children,  Toronto 
Kingston  General  Hospital,  Kingston 
*St.  Michael's  Hospital,  Toronto 

QUEBEC 

Children's  Memorial  Hospital,  Montreal 
*Hotel  Dieu,  Montreal 
*Jeffrey  Hales  Hospital,  Quebec 
Montreal  General  Hospital,  Montreal 
Notre  Dame  Hospital,  Montreal 
Royal  Victoria  Hospital,  Montreal 

SASKATCHEWAN 

*Grey  Nuns'  Hospital,  Saskatoon 
Regina  General  Hospital,  Regina 
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SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


THE    GREAT   MACE    PRESENTED    TO    THE    AMERICAN    COLLEGE    OF 

SURGEONS    BY    THE    CONSULTING    SURGEONS    OF 

THE   BRITISH   ARMIES 


THE  ceremony  of  presenting  the  Great  Mace 
to  the  American  College  of  Surgeons  was 
an  occasion  of  much  interest  to  the  Fellows 
of  the  College  who  were  in  attendance  at  the 
initial  meeting  of  the  tenth  annual  session  of  the 
CUnical  Congress,  held  in  Montreal. 

The  presentation  committee  consisted  of  Sir 
Berkeley  Moynihan,  K.C.M.G.,  C.B.,  Leeds, 
England;  Sir  William  Taylor,  K.B.E.,  C.B.,  Dub- 
lin, Ireland;  and  A.  Carless,  C.B.E.,  London, 
England.  In  making  the  presentation,  Sir 
Berkeley  Moynihan,  chairman  of  the  committee, 
said: 

"Three  centuries  ago,  on  this  very  day,  a 
little  sailing  vessel,  leaving  England  far  behind 
her,  was  strugghng  against  adverse  winds  and 
heavy  seas  toward  America.  On  board  were  one 
hundred  pilgrims  fleeing  from  civil  and  rehgious 
tyranny  to  seek  sanctuary  and  freedom  in  a  new 
land.  No  voyage  in  history  has  been  so  fateful. 
Those  who  journeyed  in  that  vessel,  a  chosen 
company  on  the  horizon  of  your  history,  were  the 
best  of  English  stock.  They  helped  to  found  here 
a  small  colony  of  people,  grim  and  stoical  in 
spirit,  yet  touched  with  idealism.  Though  all 
the  great  countries  of  the  earth  have  since  given 
of  their  best  to  build  this  nation,  those  few  pil- 
grims have  left  their  indelible  stamp  upon  the 
culture,  the  institutions,  and  the  laws  of  this 
land. 

"Almost  a  centur>'  and  a  half  ago  that  Colony 
broke  away  from  the  Mother  Country  with  which 
it  was  long  at  war.  But  one  hundred  years  of 
peace  between  the  two  nations  had  been  cele- 
brated when  in  1Q17  they  stood  together  in  arms. 
War  is  the  great  Revealer.  We  learned  in  that 
great  testing  time  of  our  race  that  ties  of  blood 
when  they  mean  kinship  in  spirit  and  an  equal 
surrender  to  the  noblest  impulse  are  never  to  be 
broken.  In  the  Great  War,  America  and  the 
Empire  mingled  their  blood  upon  the  same 
stricken  field.  The  hope  then  grew  strong  in 
many  hearts  that  a  new  understanding  born  of 
comradeship  in  battle,  fiercely  tested  in  the 
furnace  of  affliction,  and  sealed  in  death,  would 
redeem  the  ancient  blunders,  blot  out  the  bitter 
memories  of  wrong,  and  lead  at  last  to  a  supreme 
and  permanent  reconciUation.  For  we  seemed  then 
to  realize  that  deep  down  in  the  hearts,  enthroned 
in  the  conscience  of  the  two  peoples  there  was  the 


same  full  eager  devotion  to  eternal  principle,  love 
of  justice,  joy  in  liberty,  hatred  of  oppression; 
the  same  unselfish  determination  to  strive  for 
the  redemption  of  mankind  and  to  establish 
anew  the  freedom  of  the  world.  On  the  fields  of 
Flanders  and  of  France,  as  in  the  cabin  of  the 
Mayflower,  humanity  recovered  its  rights. 

"In  the  grave  and  anxious  days  of  war  when 
we  fought  so  long  in  fellowship,  no  associations 
were  closer,  no  friendship  more  swift  and  intimate, 
no  joint  labors  more  fruitful  than  those  of  the 
members  of  our  profession  coming  from  America 
and  from  every  part  of  the  British  Empire.  We 
then  gained  each  for  the  other,  not  respect  and 
sympathy  alone;  but  true  afifection  also.  Every 
lover  of  his  country;  every  lover  of  Humanity 
must  wish  that  the  spiritual  alliance  then  created 
shall  endure  to  the  end  of  time.  In  our  desire  to 
perpetuate  the  remembrance  of  those  days  of 
duty  done  together,  we,  the  consulting  surgeons 
of  the  British  Armies,  ask  the  College  of  Sur- 
geons of  America,  meeting  in  this  great  Dominion 
to  accept  this  Mace.  We  pray  that  you  may  re- 
gard it  as  a  symbol  of  our  union  in  the  harsh 
days  of  trial;  as  a  pledge  of  our  devotion  to  the 
same  imperishable  ideals;  as  a  witness  to  our  un- 
faltering and  unchanging  hope  that  the  members 
of  our  profession  in  the  two  lands  shall  be  joined 
in  brotherhood  for  ever  in  the  service  of 
mankind." 

The  President  of  the  College,  Dr.  George  E. 
Armstrong,  of  Montreal,  responding  said: 

"Sir  Berkeley  Moynihan,  as  President  of  the 
American  College  of  Surgeons,  I  accept  this  beau- 
tiful Mace  presented  by  you  on  behalf  of  the  con- 
sulting surgeons  of  the  British  Armies,  with  thanks 
and  with  full  appreciation  of  the  care  and 
thought  bestowed  upon  its  design  and  con- 
struction. We  accept  it  as  a  token  of  the  cordial 
relationship  that  obtains  between  the  surgeons 
of  the  two  great  nations  here  represented.  It 
is  a  symbol  of  the  zeal  and  enthusiasm  in  our 
art,  which,  arising  in  the  Old  World,  has  spread 
to  the  New  World.  We  shall  endeavor  on 
this  Western  Hemisphere  to  keep  the  sacred 
flame  of  science  burning  not  less  brightly  than 
did  our  forebears  in  Great  Britain.  It  will  remain 
with  us  as  an  emblem  of  unity,  a  work  of  art, 
and  a  remembrance  of  the  great  effort  of  the  two 
great   English-speaking   nations    to   give    truth. 
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Copyrlgm  I'lioio^rapn,  iy20.     Tne  United  Photograpbic  Store,  Reg.,  Montreal. 

The  Great  Mace,  Committee  of  Donors,  Recipient,  and  the  Mace  Bearer. 
Left  to  right:  Sir  William  Taylor,  K.B.E.,  C.B.,  Dublin;  George  E.  Armstrong,  M.D.,  C.M.G.,  President,  American 
College  of  Surgeons,  Montreal;  Sir  Berkeley  Moynihan,  K.C.M.G.,  C.B.,  Leeds;  A.  Carless,  C.B.E.,  London;  F.  A.  C. 
Scrimger,  M.D.,  CM.,  V.C,  Montreal. 


liberty,  and  justice  to  all  peoples  and  to  all 
nations.  The  scientific  fire  represented  in  this 
gift,  welds  another  link  in  the  chain  that  binds 
us  forever  in  united  effort  to  promote  the  highest 
possible  standard  of  surgery,  as  well  as  peace 
and  good-will  among  men." 

DESCRIPTION    OF   THE    GREAT   MACE 

This  Mace  has  been  designed  so  as  to  tell  in 
symbolic  language  of  the  close  union  between 
American  and  British  surgery  and  of  the  ties 
which  unite  Great  Britain  to  Canada  and  the 
United  States  of  America.  It  retains  the  tradi- 
tional shape  and  proportions  of  the  Civic  Mace 
of  the  seventeenth  centur}',  and  is  of  hand- 
wrought,  chiseled,  and  repousse  silver  gilt.  It 
has  been  designed  and  made  by  Omar  Ramsden, 
who  has  embodied  the  suggestions  of  the  donors. 

The  dedicatory  inscription  engraved  on  the 
plate  under  the  crown  sets  forth  that  it  is  a  gift 
"From  the  Consulting  Surgeons  of  the  British 
Armies  to  the  American  College  of  Surgeons, 
in  memory  of  mutual  work  and  good-fellowship 
in  the  Great  War,  1914-1918." 

The  crown-shaped  finial  is  formed  of  six  rich 
scroll  buttresses  upholding  the  "Sacred  Flame 
of  Science,"   issuing  from  a  mortar  of  antique 


pattern,  the  model  of  which  was  recently  found 
on  the  Field  of  Battle  near  Salonika.  These 
buttresses  spring  from  a  cresting  composed  of 
alternating  maple  leaves  and  American  eagles 
intertwined  with  the  serpents  of  i^sculapius;  and 
below  there  is  a  circular  band  with  the  words 
"The  American  College  of  Surgeons." 

The  body  or  head  is  divided  into  si.x  panels  by 
the  winged  caduceus;  being  an  ornamental 
rendering  of  the  badge  of  the  United  States  Army 
Medical  Corps.  The  panels  set  forth  the  follow- 
ing "Achievements  at  Arms"  in  delicate  and 
finely  detailed  repousse  work: 

ist — The  full  blazon  of  the  United  States  of 
America. 

2nd — The  Dominion  of  Canada. 

3rd — The  Royal  College  of  Surgeons  of  Eng- 
land. 

4th — The  Badge  of  the  Royal  Army  Medical 
Corps. 

5th — The  shields  of  arms  of  John  Hunter  and 
Lord  Lister. 

6th — A  cartouche  bearing  the  words,  "Philip 
Syng  Physick  1768-183 7,  Father  of  American 
Surgery." 

The  lower  portion  of  the  head  is  decorated 
with  a  symbolic  band  of  water  indicating  the 
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ocean  which  both  unites  and  separates  America 
and  the  Mother  Country.  The  latter  is  symbol- 
ized by  the  British  lion  brackets  of  highly 
chiseled  work  which  support  the  head  and  ter- 
minate the  upper  part  of  the  staff.  The  talons 
of  the  lion's  feet  grip  the  hammered  decoration 
of  the  upper  knop,  which  consists  of  a  design  of 
American  and  Canadian  maple  seed-pods  and 
heart-shaped  spaces.  This  hammered  work  is 
protected  by  boldly  projecting,  solid,  jewel-like 
bosses  of  chiseled  work. 

The  stafif  is  decorated  with  a  free  design  of 
the  national  floral  emblems  of  the  United  King- 
dom— the  rose,  the  thistle,  the  shamrock,  and 
the  leek.  Intertwined  among  these  are  a  number 
of  ribbon  scrolls,  each  one  of  which  bears  the 
name  of  one  of  the  donors. 

The  foot  bears,  as  decoration,  the  root  form 
from  which  the  above  spring  and  a  series  of  six 
small  shields  which  may  be  used  for  possible 
future  arms  or  inscriptions.  The  extreme  bottom 
knop  is  fluted  with  leaves  of  Isatlis  Tinctoria. 
"In  the  beginning  there  was  Woad." 

The  various  parts  are  held  together,  in  the 
traditional  manner,  by  a  rod  of  Enghsh  oak,  cut 
from  a  tree  grown  at  Wytham,  Berks.  The 
extreme  length  is  3  feet  ii^^s  inches,  and  the 
weight  of  silver  is  140  ounces  troy. 

List  of  the  consulting  surgeons  of  the  British 
Armies  who  have  given  the  Great  Mace  to  the 
American  College  of  Surgeons: 

Sir  Charles  Ballance,  K.C.M.G.,  C.B. 

Sir  Hamilton  Ballance,  K.B.E.,  C.B. 

Sir  Gilbert  Barling,  Bart.,  C.B. 

Seymour  Barling,  C.M.G. 

Sir  Anthony  Bowlby,  K.C.B.,      K.C.M.G.,     K.C.V.O., 

D.S.M.  (U.  S.  A.). 
Dr.  H.  Bruce. 
F.  Burghard,  C.B. 


H.  Burrows,  C.B.E. 

A.  Carless,  C.B.E. 

Sir  Arthur  Chance,  C.B.E. 

C.  C.  Choyce,  C.M.G.,  C.B.E. 

Sir  Kennedy  Dalziel. 

R.  Davies-Colley,  C.M.G. 

T.  P.  Dunhill,  C.M.G. 

J.  M.  Elder,  C.M.G. 

Sir  Crisp  English.  K. C.M.G. 

H.  A.  Fairbank,  D.S.O. 

C.  H.  S.  Frankau,  C.B.E.,  D.S.O. 

Forbes  Eraser,  C.B.E. 

Sir  Peter  Freyer,  K.C.B. 

A.  Fullerton,  C.B.,  C.M.G. 

George  Cask,  C.M.G.,  D.S.O. 

Sir  Henry-  Gray,  K.B.E.,  C.B. 

Sir  Robert  Jones,  K.B.E.,  C.B.,  D.S.M.'(U.  S.  A.) 

R.  E.  Kelly,  C.B. 

Sir  Arbuthnot  Lane,  Bart.,  C.B. 

Sir  William  Lister,  K.C.M.G. 

V.  Warren  Low,  C.B. 

Sir  George  Makins,  G.C.M.G.,  C.B. 

Sir  Arthur  Mayo-Robson,iK.B.E.,  C.B.,  C.V.O. 

A.  B.  Mitchell,  O.B.E. 

Sir  Berkeley  Moynihan,  K.C.M.G.,  C.B. 

Sir  Thomas  Myles,  C.B. 

T.  H.  Openshaw,  C.B.,  C.M.G. 

Colonel  A.  Pilcher,  C.B.,  D.S.O. 

Owen  Richards,  C.M.G.,  D.S.O. 

Sir  Hugh  Rigby,  K.C.V.O. 

Percy  Sargent,  C.B. 

James  Sherren,  C.B.E. 

Maynard  Smith,  C.B. 

Thomas  Sinclair,  C.B. 

Sir  Harold  Stiles,  K.B.E. 

James  Swain,  C.B.,  C.B.E. 

Sir  Charters  Svmonds,  K.B.E. ,  C.B. 

Sir  William  Taylor,  K.B.E.,  C.B. 

Sir  John  Lynn-Thomas,  K.B.E.,  C.B. 

Alexis  Thomson,  C.M.G. 

Sir  Wilham  Thorburn,  K.B.E.,  C.B. 

A.  Tubby,  C.B. 

H.  Wade,  C.M.G.,  D.S.O. 

Sir  Cuthbert  Wallace,  K.C.M.G.,  C.B. 

Sir  Charles  Gordon  Watson,  K.C.M.G. 

A.  Webb-Johnson,  C.B.E.,  D.S.O. 

Sir  W.  de  C.  Wheeler. 
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ON/May  i,  1920,  the  administrative  offices 
of  the  American  College  of  Surgeons  were 
transferred  to  the  permanent  location  at 
40  East  Erie  Street,  Chicago. 


solute  gift,   becomes  a  valuable    asset,  and   its 

central  location  in  the  heart  of  Chicago  makes 

it  an  ideal  permanent  home  for  the  institution. 

On   this  page  appears  a  reproduction  of  the 
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The  new  home  of  the  College,  which  is  a  com- 
modious and  handsome  structure,  with  adjoining 
land  suitable  for  future  extension,  was  purchased 
and  presented  to  the  College  by  public-spirited 
lay  citizens  of  Chicago  and  a  group  of  Fellows 
of  the  College  residing  in  that  city.  The  home, 
besides  furnishing  an  adequate  business  office 
for  the  College,  will  provide  a  dignified  and  suit- 
able meeting  place  for  local  and  visiting  surgeons. 
This  property,  coming  to  the  College  as  an  ab- 


bronze  tablet  which  adorns  the  building  and  on 
which  is  recorded  the  names  of  those  who  contrib- 
uted to  its  purchase.  This  property  is  within  a 
few  blocks  of  the  center  of  the  business  loop  of 
Chicago,  and  in  a  location  that  is  not  only  ideal 
for  the  home  of  our  institution,  but  one  in  which 
the  land  value  will  rapidly  increase. 

The  Fellows  of  the  College  are  invited  to  in- 
spect the  new  home  and  to  make  it  their  head- 
quarters when  visiting  Chicago. 
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SURGERY,  GYNECOLOGY   AND   OBSTETRICS 


THE  COLLEGE  LIBRARY 


A  GIFT  of  inestimable  value  has  been  bestowed 
upon  the  Fellows  of  the  American  College  of 
Surgeons  in  the  librar}'  of  Dr.  John  B.  Mur- 
phy, a  library  which  only  a  mastermind  could  have 
collected.  It  will  serve  as  a  continual  source  of 
inspiration  to  many  who  ha\'e  not  had  the  privilege 
of  learning  directly  from  the  great  teacher  and 
surgeon. 

There  is  not  a  field  in  surgery  which  has  not 
been  profoundly  influenced  by  Doctor  Murphy's 
discoveries.  His  achievements  in  various  fields — 
particularly  in  the  surgery  of  the  bones  and  joints, 
the  abdomen,  the  vascular  system,  and  the  ner- 
vous system — were  the  product  of  a  genius  and 
skill  seldom  equaled.  In  the  hbrary  which  has 
passed  on  to  us  will  be  found  many  of  the  choicest 
scientific  works  with  personal  annotations  in- 
dicating constant  use.  The  fundamental  branches 
of  anatomy,  physiology,  and  pathology  are 
represented  by  some  of  the  finest  works  produced 
in  both  America  and  Europe.  The  section  on 
cancer  is  particularly  complete.  The  surgical 
portion  of  the  library^  is  ver\^  comprehensive, 
including  especially  interesting  collections  on 
orthopedic,  abdominal,  and  genito-urinar}-  sur- 
geiy  in  addition  to  the  best  of  the  general  surgical 
monographs.  Through  the  generosity  of  Mrs. 
Murphy,  the  leading  surgical  works  published 
during  the  past  four  years  have  been  added  to 
the  collection.    The  hbran,-  will  be  exceedingly 


useful  for  reference  and  research  purposes,  in 
that  it  contains  bound  files  of  the  leading  medical 
and  surgical  journals — American,  English,  and 
German — for  the  past  30  years,  and  some  for 
even  longer  periods.  The  proceedings  of  the  lead- 
ing surgical  societies  are  also  represented.  That 
Doctor  Murphy  was  a  true  scholar  with  very 
broad  literary  and  scientific  interests  is  exempli- 
fied by  the  fact  that  various  works  on  general 
science,  biography,  and  excellent  dictionaiies  and 
encyclopaedias  are  included  in  this  collection. 

The  clearness  of  his  vision  and  complete  knowl- 
edge of  the  work  of  those  who  preceded  him  have 
given  to  his  scientific  contributions  rare  qualities 
of  permanence  and  originality.  It  is  hoped  that 
this  library  may  form  the  nucleus  for  one  of  the 
best  surgical  libraries  in  the  country,  and  that 
the  library,  together  with  the  literary  research 
department  to  be  organized  in  conjunction  with 
it,  may  help  to  spread  the  ideals  of  this  great 
teacher  and  surgeon.  It  will  be  the  aim  of  the 
department  to  further  the  standardization  of 
literature  on  surgery  and  closely  allied  subjects, 
to  help  in  the  preparation  of  contributions  to 
surgical  literature,  and  to  encourage  the  wider 
reading  and  study  of  scientific  subjects  through 
the  more  general  establishment  of  hospital 
libraries  and  smaller  literary  research  depart- 
ments, thus  perpetuating  the  scientific  spirit 
which  animated  the  life  of  the  great  surgeon. 


MEETINGS  OF  STATE  CLINICAL  SECTIONS 


State  sectional  meetings  of  the  Clinical  Congress 
of  the  American  College  of  Surgeons  were  held 
during  November  as  follows: 

Arizona — Phoenix,  November  15  and  16. 

California — San  Francisco,  November  18  and 
19. 


Utah — Salt  Lake  City,  November  22  and  23. 
Colorado — Denver,  November  26  and  27. 
Other  state  sectional  meetings  scheduled  to  be 
held  in  the  immediate  future  are: 

New  York — Buffalo,  December  3  and  4. 
Illinois — Peoria,  December  16,  17  and  18. 
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